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CONCEPTUAL DESIGN DOCUMENT 

SLUDGE HANDLING SYSTEM 

1.0 SUMMARY 

Spent nuclear fuel (SNF) has been stored underwater in the K Basins for more than 40 years. 
Over time, corrosion products from the degrading fuel rods, storage rack dust, concrete from 
pool walls, and environmental particulate have accumulated as sludge on the floors and in the 
pits of the K Basins. Additional sludge will be generated during the handling and cleaning of the 
SNF canisters during fuel removal from the basins. The sludge is not regulated as a dangerous or 
hazardous waste, but it does meet the definition of waste regulated under the Toxic Substance 
Control Act (TSCA). 

This conceptual design document (CDD) presents the technical, cost, and schedule baselines for 
the Sludge Handling System (SHS), SNF Sub-project A.l3(b). The SHS provides for the design 
and procurement of sludge containers, container overpacks, the transportation of filled containers, 
and receipt and storage of the sludge at T Plant. The sludge will be stored at T Plant until the 
method for treatment and disposal of remote-handled transuranic (RH-TRU) waste is determined. 

To optimize storage at T Plant, the sludge is divided into two streams. One stream is more 
reactive and will be stored under water. The second stream is less reactive and can be stored dry. 
Stainless steel vessels designed specially for this project will safely contain the sludge during 
transport and storage. The sludge containers will be transported to T Plant using the existing 
multi-canister overpack (MCO) cask and transporter. 

Upgrades to T Plant will provide two types of storage for the sludge containers. The T Plant 
pool cell will be upgraded with equipment and systems to store the more reactive waste stream. 
Select process cells will be fitted with equipment to hold the less reactive waste stream. Both 
types of storage will be designed to meet TSCA requirements. As a best-management practice, 
reasonable Resource Conservation and Recovery Act (RCRA) requirements also will be met. 
The nuclear safety analysis also designates some of the systems as Safety Class. All systems that 
will receive, unload, and store the sludge containers at T Plant will be designed for remote 
operation to limit worker exposure. 

This CDD validates that the SHS and components can be designed, fabricated, installed, tested, 
and verified ready for operation within the schedule and budget allotted. 

2.0 INTRODUCTION 

2.1 PURPOSE 

This CDD establishes the cost and schedule baseline for the word required to complete the 
definitive design, procurement, and construction of the SHS at T Plant. The total project cost 

J:\..snf\rpt.hnf7639.doc - 1 -  03120101 



HNF-7639, Kev. 0 

(TIT) estimate and all activities necessary to provide a system ready to receive sludge are 
includcd in the estimate and schedule (Appendices B and C:, respectively). Design requirements for 
this project were established in the L%rsc/im, Design c '~ i /e~%j  (scc Appendix I I). 

2.2 BACKGROUND 

'lhc KI: and KW Basins were built in the early 1950's. They have been used to store N Reactor 
spent nuclear fuel (SNF) starting i n  1975 at KE Basin, 1981 at K W  Basin, and much carlier for 
single-pass reactor SNF. In 1992, the decision to deactivate the I'IJREX Plant left approximately 

Figure 1. Spent Nuclear Fuel, Canisters, and Storage Racks in K E  Basin 

21 00 metric tons of metal i n  the K I3asins with no means for near-term processing. A significant 
fraction of SNF in thc K Basins has become dcgraded due to cladding breaches during reactor 
discharge and continuing corrosion during underwater storage. 

Fuel in the KE Basin is stored i n  opcii-top canisters. Some canisters have closed bottoms and 
others have screened bottoms (scc Figure 1 ). The canisters release soluble fission products into 
the basin water and also allow fuel corrosion products to combine with canister rack rust, 
concrete dust, and environmcntal particulate matter, which settles on the basin bottom as a tine 
sludge. Sludge depths exceeding 3 ft have been measured in portions or the KII I3asin. 

llic fuel in KW Basin is stored in closed stainless steel canisters. Some leakage has rcleased 
soluble fission products into thc basin water, but at much lower rates than at KE Basin. 
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Basin water and sludge may leak into the environment due to the age and condition of the  basins. 
This potcntial hazard provides the impetus for removing the sludge from the basins as soon as 
possiblc. To differentiate SNF from sludge, any material less than or equal to 0.64 cm (0.25 in.)  
in diameter is delincd as sludge. Upon removal from K Basins. sludge will be dispositioncd as 
RH-TRIJ waste. 

Sludge will bc retrieved li-oin K f3asins and managed as two separate waste streams. One sludge 
strcam will bc cornpriscd primarily of canister and fuel wash sludge that collects i n  the knockout 
pots and settler tanks during SNF retrieval and processing. This strcani is expectcd to include a 
significant nunihcr ol'metallic uranium fuel fragmcnts, which react with water generating hcat 
and hydrogen. and fuel corrosioii products. The estimated volume ofthis stream is between 3 m' 
and 7 ni3. 

'I'he second sludge stream will be comprised of the KE tloor and pit sludge and KW north 
loadout pit sludge. 'l'his sludge consists of less reactive components: windblown sand and rocks, 
spalled concrctc from the basin walls, iron and aluminum corrosion products. ion exchange resin 
bcads, uranium oxides. and possibly, some uranium fuel particlcs. The estimated volume ofthis 
stream is hctwcen 47 m3 and 62 m'. 

2.3 PROJECT I N I E R F A C E S  

Sludge removal and handling from K Basins is divided into subproject A-I3(a), Sludge 
Removal: and A-I 3(b), Sludge Handling. Figure 2 is a process flow diagram for the loadout, 
transportation. storage, and treatment of K Basins sludge. The double-lined boxes represent the 
subsystems that arc included in the SIIS. 

2.3.1 K Basins Interfaces 

Thc SHS intertiaces with K Basins activities are as follows: 

. Subproject A-1 3(a). Sludge Removal System, will provide Ibr the design and construction of 
thc system to fill the container with sludge. 

Canister Storagc Building Operations supply the MCO cask transporter that will move the 
sludgc containcrs to T I'lant. 

. 

2.3.2 T Plant Interfaces 

The SHS project interfaces with T I'lant activities arc as follows: 

. The Deck Clean-off Project rcmovcs interferences from the T Plant canyon deck and proccss 
cells, freeing up spacc to install the Type 1 sludge container storagc systems. 

'l'he Shippingport I:uel Removal Project removes Shippingport I'WR Core 2 fuel (I'WR 
Core 2 fuel) from the pool cell where Type 2 sludge containcrs will be stored. This activity 
will also remove existing equipincnt used to store the PWR Core 2 fucl. Some of the  new 

. 
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I T PLANT OPERATIONS c 

equipment installed for PWR Core 2 fuel removal will be reused. This equipment is 
identified later in thc CIID. 

Figure 2. Process Flow Diagram for Sludge Loadout, Transportation, Storage, 
and Treatment 

I r-7 

SNF OPERATIONS 
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3.0 JUSTIFICATION 

The SHS prqjcct will place K Basins sludgc in interim safe storage until treatment and disposal 
plans for REI-'I'KIJ waste can he developed. I'lacing the K Basins sludge in safe interim storage 
will safeguard thc sludge, protcct the environment, and satisfy the following 'l'ri-Party 
Agreement ( I T A )  milestones: 

. Remove the containerized sludge from the K Basins on a schedule currently specified in the 
TPA Milestones M-34-08 and M-34-10, 

. Meet the TPA Milestones associated with T Plant readiness to receive the containerized 
sludgc (M-9 1 - 18, M-9 1 - 19-'1'01, M-91-20. M-91-21 -TOI, and M-91-22), 

I'lace the untrcated sludge i n  interim storage at T Plant pending linal treatment and disposal 
i n  accordance with I T A  Milestone M-01 for IIH-TRU wastc. 

. 

4.0 DESCRIPTION O F  PROJECT 

The SI IS project provides the equipmcnt and facility upgrades necessary to transfer and store the 
K Basins sludge at 'I Plant. The SI IS is divided into subsystems that include packaging, 
shipping. receiving, and storing K Basins sludge. Packaging is done using stainless steel 
containers specially designed to hold Type 1 and Type 2 sludge. Shipping the packaged sludgc 
is accomplishcd using the existing MCO cask and transporter. Loading the empty sludgc 
container will hc done using a mobile cranc at a location acceptable to K Basins operations. 
Options evaluated for loading empty containers into the MCO cask are identified an engineering 
report (McShanc 2001). 

Several other systems will be developcd to receive, unload, and store the sludge containers at 
'I' Plant. Thesc subsystems include the MCO cask purge system and special lifting devices that 
ens~ire containers can he movcd safely and remotely from the shipping cask to the storage areas. 
The containers will be stored in the T Plant canyon cells in lineristorage racks that will safely 
store the sludge container until a treatmentidisposal pathway is developcd. The SI~IS project also 
includes upgrades to thc T Plant fire protection system. 

The conceptual process for moving thc K Basin sludge to T Plant is shown in the mechanical 
flow diagrams i n  Appcndix 1. 

'l'his section discusses the following elements of the SIIS: 

- - Instrumentation and controls - 
Containers for storing the sludge 

'I' Plant process ccll upgrade (Type 1 storage) 
T Plant pool ccll upgrades (Type 2 storage) 
Fire protection upgrades at 22 1 -.I' and 27 1 -T Buildings 

- Container lifting dcvices 
- MCO cask purge system 

- - Miscellaneous systems 

J :  ~..snt\rpt.hnf763'l.doc 5 03/20/01 
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- Container water addition system 
- Video camera monitoring 
- Stack monitoring system 

4.1 CONTAINERS 

Sludge will he retricvcd from the K Basins and managed as two separate waste streams. One 
sludge stream will be comprised of sludge from the KE Basin tloor and pit and KW Basin north 
loadout pit. This sludge stream, referred to as Type 1 sludge, consist of less reactive 
components: windblown sand and rocks, spalled concrete from the basin walls, iron and 
aluminum corrosion products, ion exchange resin beads, uranium oxides, and possibly some 
uranium fuel particles. The second sludge stream, referred to as Type 2 sludge, will be 
compriscd o1'the more reactive sludge that collects in the knockout pots and settler tanks during 
S N I  retrieval and processing. 'The second stream also includes KW Basin floor and pit sludge. 
cxccpt for sludge i n  the north loadout pit. 

4.1.1 Type 1 Containers 

Type 1 containers store the less reactive sludge and can be stored dry. The containers arc 
cylindrical, and sized to tit into an MCO cask. The container has a 23-in. inside diameter and is 
147.5-in. tall, with a total volume of approximately 33 ft' (.93 m3). When filled. 50% of the  
containcr is lilled with sludge, 40% with water, and 10% is air or void space. Based on the 
hounding volumc o f  sludge 2,190 ft' (62 m'), the maximum nuniber ofType 1 containers would 
bc 133. Based on the nominal volume of sludge (1,337 f$ [37.9 mi]), the expected number 01' 
'l'ypc 1 containers would he 8 I .  

'l'ypc 1 containers are made from stainless steel using all welded construction. The container is 
cquippcd with two nozzles: a 2-in. and 1-%-in. During filling, the 2 in. nozzle is used to pump 
the sludge in, and the 1-% -in. nozzle is used to vent the container. During storage, the 2-in. 
nozzle scrvcs as a vent that prevents ovcr pressurization, and the 1 -%-in. nozzle is capped. 
The vent is equipped with a high-efliciency particulate air (IHEPA) filter to prevent airborne 
radioactive matcrial from escaping. Since the container has a 10% air volume at the top, 
plugging of the liltcr is not expected. During storage, the water i n  the container can evaporate. 
Keeping thc sludge wet to facilitate future removal is desirable. A container water f i l l  system is 
provided so watcr may he added ifneeded. The container water l i l l  system is described hrietly 
i n  section 4.6.3. 

The welded lid construction and small nozzle penetrations, along with container weight and 
storage locations. comply with safeguards and security requirements and provide adequate 
protection of the sludge from theft. The containers have a lifting hail welded to the top, which 
allows the containcr to he handled remotely. Sketch ES-SHS-MI 00 shows the Type 1 container 
concept. 

4.1.2 Type 2 Containers 

Type 2 containers store the more reactive and radioactive sludge stream and will he stored 
undcrwatcr. This stream is expected to include a significant number of metallic uranium fuel 
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fragments, which react with water generating heat and hydrogen and fuel corrosion pieces. 'I'he 
container is cylindrical and the diameter is sized to  ensure a geometrically safc configuration. 
'I'he container has a IO-~-in. inside diameter and is 140-in. tall, wit11 a total volume of 
approximately 6.35 ft' (0.1 8 m'). When filled, 50% ol'the container is lilled with sludge. 40% 
with water. and 10% is air or void space. Based on tlic bounding volunie of  sludge (265 f t ~  
17.0 ni'), the maximum number of Type 2 containers would be 70. Based on tlic nomiiial volume 
of sludge (1.77 ft' 14.05 mil). the expected number of 'fype 2 containers would be 45. 

The containers are made froin stainless steel using all welded construction. ' lhc container is 
equipped with two top nozzles: a 2-in. and I - % - i n .  During lilling. the 2-in. nozzle is used to 
pump the sludge in,  and the I-%-in. nozzle is used to vent the container. During storage. the 
2-in. nozzle is the vent that prevents ovcr pressurization, and the 1 -%-in. nozzle is capped. The 
vent is a passive vent designed to keep the cooling water out and allows the container to vent 
when necessary. 

The container is designed to protect li-om a hydrogen buildup under any crust that might develop 
on top of the  sludge. A diagonal plate will be placed o n  the inside of the  container in the area 
where crust might develop. If hydrogen should form under the crust. the pressure will force the 
crust up and the diagonal plate creates a hole to vent the hydrogcn. 

The welded lid construction and small nozzle penetrations, along with container weight and 
storage locations, comply with safeguards and security requirements and provide adequate 
protection of the sludge from theft. The containers have a lilting bail welded to the top, which 
allows the container to be handled remotely. ' l 'he concept for Type 2 containers is sliowii in 
sketch ES-SI IS-M200. 

3 

4.1.3 Type 2 Container Spacers 

The Type 2 container outside diameter is much smaller than the inside diameter of thc  MCO 
cask used for shipping or the overpack used for storage in the event o f a  leak. A spacer is 
provided to prevent the 'l'ypc 2 container from excessive movement when it is placed inside either 
the MCO cask or the overpack. The spacer is constructed from stainless steel. Thc Type 2 container 
spacer concept is shown in sketch L:S-SI IS-M300. 

4.1.4 Overpacks 

If either a Type 1 or Type 2 container leaks during storage. tlic container must be placed i n  an 
overpack container to prevent contamination from spreading. 'l'he overpack is designed to hold 
either type of container and has a specilic storage location i n  tlic racks for the dry storage i n  the 
process cell. 

It is assumed that Type 2 containers will be able to be stored dry in the overpack. The Type 2 
containers will be built to ASME Section VIII, Division I .  Thc testing requirements for the 
container labrication arc sufficiently stringent that a defective container at the time of Illling is 
not expected. I n  addition, upon arrival at T Plant. all containers will be tested. utilizing the 
helium purge system and leaking containers will not be accepted. 11'4 Type 2 container leaks 
during storage. i t  is assumed that a minimum o f 2  years has passed and that the sludge will not be 
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reactive enough to require underwater storage. If this cannot he demonstrated during dctinitive 
design, a different system will be considered. 

The overpack is cylindrical, made liom welded stainless steel, can be handled remotely. and is 
equipped with a rcmovable lid that encloses the Type 1 or Type 2 container. The sealed 
overpack is vented to prevent over pressurization. Sketch ES-SI ISM400 shows the overpack 
container concept. 

4.2 1 N S I R U M E N T A T l O N  A N D  CONTROLS 

Instrumentation and controls will be provided to enable reliable operation of equipment within 
the overall SI IS. The control system philosophy is to use locally mounted instruments within the 
canyon arcas with signal transmitters located in the piping or operating gallery. Controls will be 
remotely actuated and manually operated with the cxception of some interlock functions that will 
bc determined during definitive design. Refer to the preliminary piping and instrumentation 
diagrams (P&lDs), sketches ES-SIIS-(:SI through ES-SHS-CS4. (All sketches arc shown in 
Appendix .I.) 

A central control area will be located within room 218 of the operating gallery in the 221-T 
Ijuilding. The control area will contain an annunciator panel and a control panel. The 
annunciator panel w,ill be a commercial. off-the-shelfunit configured to provide visual and aural 
alarm annunciation, alarm acknowledge, and test functions. Thc control panel will be designed 
to provide control and indication of cquipment and operating conditions. The instrumentation 
and control philosophy is discussed further in an engineering report (Del.isle 2001). 

The 221 -T Building is equipped with three monitors to measure high radiation. The monitors are 
continuous airllow-type units that havc local alarms only. The SllS will connect the units to the 
annunciator i n  room 218. 

4.3 T P I A N T  PROCESS C E L L  UPGRADES (TYPE 1 C O N T A I N E R S )  

'l'hc proccss cells in T Plant will be used for dry storage of the Type 1 containers. Four cells arc 
required to store the bounding volume of'lypc 1 sludge. The cells arc approximately 13-ft wide 
by 17-ft long and 28-li deep. The cells are built with removable cover blocks that will provide 
shielding from the radiation coming from thc containcrs. I t  is assumed that the existing cover 
blocks are in good condition and will be reused. This assumption will be verified during the 
proccss cell cleanout activity. The system to store the Type 1 containers includes lineristorage 
racks. leak detection, and leak removal capability. Sketch ES-SI IS-PI shows the conceptual 
general arrangement of  the process cell dry storage systems. 

4.3.1 LinedStorage Racks 

Type 1 container sludge is designated as TSCA waste. This type of waste must be stored in an 
area that can supply secondary containment. The process cells. constructed around 1944, arc 
reinforced concrete. The process cell was evaluated to confirm the structural adequacy of the 
concrete (Ilrpenbeck 2000a). The seismic analysis concludes that the process cell is structurally 
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adequate for storagc of Type I sludgc. However, the concrete alone cannot bc shown to supply 
acceptable secondary containment. 

An engineering study evaluated diffcrcnt types of liner systems and concluded that a 
freestanding metal liner is thc preferred system (Haq 2001). The main driver for using a 
frccstanding metal lincr is that the high radiation levels in the process cells prevent workers from 
cntcring the cells. A freestanding liner will he fabricated outside the canyon area and installed 
rcmotely by the canyon crane operator. The volume requirements for the liner are based on 
TSCA, which requires thc lincr capacity to he equal to at least 25% of  the total volume of the 
stored waste. The liner/storage rack assembly will not exceed thc capacity of the T Plant canyon 
crane. To securc thc liner and to prevent it from sliding, a base framc has been developed that 
can hc installed. leveled. and braced remotely by the canyon cranc operator. 

Typc 1 containers are requircd to be stored vertically and maintained at a minimum spacing of 
25 in., measured center-to-center of  the container (Erickson 2000). Metal storage racks will be 
used to provide this storage. Thc rack will integrate with the liner, making one unit. Thc 
concept sclcctcd uses a combination of stainless steel and epoxy-coated carbon steel to make the 
lineristoragc rack assembly. Each lincristorage rack will hold 33 Typc 1 containers. Two of the 
33 locations arc slightly larger to accommodate an overpack. Overpacks will only be loaded into 
the linerirack if nccdcd to store a leaky container. The linerhack is designated as General 
Services in thc Safety 1:quipment List (Appendix G), Sketches ES-SIIS-S2 and ES-SHS-S4 
show the concept for thc linerirack. 

Sludge storcd in the ‘l‘ype 1 container can produce hydrogen. Thc Typc 1 containers are vented 
to prevent over pressurization, which allows the containers to vent hydrogen. ‘Ihe canyon 
ventilation systcm is designed to draw air from the canyon deck level down through thc process 
ccll and out through the stack. Hydrogen released from the containers into the process cell 
would he drawn into the ventilation system and vciited out the stack. preventing a build up of 
hydrogen in thc ccll (Ikpenbeck 2000h). The canyon ventilation system is designated as General 
Service in the Prcliminary Safety Equipment List. 

Based on thc bounding volume of Typc I sludge, four process cells will he rcquired. liight 
process cclls arc candidates for dry storage. The prime candidate cells are 31,. 3R, 1 1  L. and 16R; 
backup cclls arc 1 OR, 12R,  15L. and 16L. Sketch ES-SHS-(; 1 shows the location of the prime 
and backup cells. 

4.3.2 

The leak dctcction and removal system consists o f a  leak detection assembly to detect the leak 
and a sump pump assembly to removc the leak. Both assemblies are stainless steel and can he 
installed remotely by the canyon crane. 

The leak removal uni t  consists of an electrical driven submersible pump mounted on a stainless 
steel framc. Control for opcrating the leak removal units will he mounted on local instrument 
racks. Pump controls will include “on.” “off,“ “status,” and load current indication. 

Leak Detection and Removal System 

J:\..snt\rpt.hnfih39.doc - 9 -  03/20/01 



HNF-7639, Rev. 0 

Ixak detectors will L W  conductivity probes and be controlled on local instrument panels, 
adjacent to the process cell used. in the operating gallery. Ixak detector alarm signals will he 
relayed to the annunciator panel in  the central control area i n  room 21 8 of the operating gallery. 

'fhe leak detection and the sump pump assemblies require clcctrical connections. To get from 
the process ccll to the gallery, existing penetrations will be used. These penetrations use a 
I lanford electrical head on the process ccll side. The Hanford electrical connectors are remotely 
installed. '1'0 ensure operability for the next 30 years. the wiring from the heads to the gallery 
will be vcrilied and replaced ifnecessary. 

The local control panels require an electrical supply of 120 V. 204111p service. The existing 
electrical supply located i n  the electrical gallery is adequate. 

1 he process for the leak detection and removal system for the 'l'ype 1 container storage is as 
follows. When liquid collects in the secondary containment sump, the liquid detection system 
alarms, alerting plant operations personnel. They determine the source of the leak by weighing 
and visually inspecting each Type I container i n  the cell. Once the leaking container is 
identified. an overpack is placed in the storage rack and the leaking container is placed in the 
overpack 

'Ihe leak detection system is equipped with probes that can determinc the amount of liquid in the 
sump. I f  thc amount of liquid in the sump is small, absorbent material may be used to remove 
the liquid. Ifthe amount of liquid collected in  the sump is enough to pump, the sump pump 
assembly is installed and the lcakage is pumped into the overpack with the leaking container. 
When the pump is used. the operator knows the leakage has been removed when the low-level 
alarm on the leak detector goes off. This system is designated General Services in the 
Preliminary Safety Equipment List. Sketches ES-SHS-S2 and I:S-SIIS-S3 show the concept for 
the leak detection and removal system. 

4.3.3 Lifting Devices 

The linerirack will he designed for remote installation. 'I'his will require that special lifting 
devices (i.e.. spreader bars) he provided. These devices will utilize the same hasic configuration 
of the other hooks and bails currently in  use at 'I '  Plant. 

4.4 

The pool cell (Cell 2R)  at T Plant will be used to store the Type 2 sludge containers undcr water. 
' lhc ccll is 13-11 wide by 27-ft long and 28-ft deep. The system t o  store Type 2 containers 
includes liner/storagc racks. leak detection and removal, water treatment, new cover blocks. and 
service platforms. Sketch ES-SHS-P2 shows the conceptual general arrangement of the pool cell 
storage. 

.~ 

T PLANT Pool, Cei.1. UPGRADES (TYPE 2 CONTAINERS)  
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4.4.1 Design Requirements 

Design requirements for the storage system for Type 2 containers is driven by several sources. 
The waste is designated as TSCA waste. TSCA and R C M  requirements direct the use of 
secondary containment, leak detection, and leak removal. The preliminary gas and heat 
generation analysis of K Basins sludge stored at T Plant indicates that the Type 2 containers must 
be cooled (Erpenbeck 2000b) (also sec Yorgesen et al. 2000). Therefore, the Type 2 containers 
will be stored under water. In a criticality analysis, Erickson (2000) states that the spacing of thc  
containers must be maintained. The analysis also determined that the containers must be 
protected from a cover block drop. The storage racks are designated as Safety Class in the 
Preliminary Safety Equipment l i s t .  

4.4.2 Seismic Evaluation 

The pool cell walls consist of two layers of concrete: a main structural laycr and an inner layer 
of unreinforced concrete placed to make the cell watertight. Several seismic evaluations have been 
performed on the structure, beginning in 1994, with the most current analysis performed in 2001. 

In the latest seismic analysis, Short et al. (2001) demonstrates that the pool cell can withstand an 
earthquake loading with the magnitude required for an existing Performance Category 3 (I'C3). 
provided the hydrodynamic and hydrostatic loads are removed from the walls and that a new 
lighter and thinner cover be designed and installed over the pool ccll. Reducing the thickness of 
the cover blocks from 6 ft to 2 ft will lower the weight of the cover blocks. 

The latest analysis (Short et al. 2001) also assumes minor cracking in the inner layer of concrete 
as identified in Barlow (1994). During the project execution phase, pool wall cracking locations 
must be mapped to validate existing rcsults demonstrating that the pool meets PC3 criteria. 

4.4.3 Linerhtorage Rack 

RCRA regulations dictate that container storage must provide secondary containment to protect 
the environment. Existing pool cell 2R has old, thick, concrete pool walls with construction 
.joints that are not anticipated to provide compliant secondary containment over the 30-ycar 
design life without significant improvements. The seismic evaluation demonstrates that even 
with improvements, the concrete pool walls are not adequate to withstand thc lateral loads 
imposed by the water required to cover the containers. These conditions were considered in  
an engineering study that evaluated different lineristorage rack systems (Haq 2001). The 
conclusion from the study was to use a freestanding metal lineristorage rack assembly. The 
freestanding linerhack assembly will be integral, approximately 12-ft wide, 26-ft long, and 
18-ft high, and will be able to hold 77 Type 2 containers in the existing T Plant pool cell. Thc 
liner will be high enough to maintain the cooling water at a level approximately 40 in. above the 
containers. 
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The lineristorage rack assembly is designated as Safety Class in  the Prcliminary Safety 
Equipment List. and will be designed and constructed to appropriated standards. This will 
ensure that thc minimum spacing requircmcnt (25 in. center to center) of the Type 2 containers is 
maintaiiicd and the containers are protected from large falling objects. The lineristorage rack 
assembly will be constructed from components that do not exceed the current capacity of the  
T Plant canyon crane. The liner assembly will be madc from two liners. The inner liner and 
storage rack will bc madc from stainless steel and will provide containment of  the cooling water. 
'l'he outside liner will bc made from carbon steel and will provide scvcral functions that include: 

. Ensure that the cooling water is maintained ifthe inner linet should leak. 

I f a  'I'ype 2 container leaks. the KCKA requirement is that the lcak should be detected and 
removed within 24 hours. I n  this situation. the outer liner acts as secondary containment and 
the inner liner as primary containnicnt. allowing more time to remove the contamination 
from the cooling water and protect the cnvironmcnt. 

Ifthe inner liner should leak. the outer liner will retain the cooling water and keep the 
hydrostatic loads from the concrete cell walls. 

The water i n  the cell also provides shielding. Ifthe inner liner were to leak into the pool 
cell, the amount of shielding would decrease causing increased exposure to  workers. 

. 

. 

. 
To eliminate rework ofthc pool cell. the liner cannot be attached to or restrained by the side walls o f  
the pool cell. To keep the loads (or the liner from the side walls. an analysis was performed to 
determine how far thc liner could slide under PC3 earthquakc loading (Erpenbeck 2000b). The 
analysis demonstrated that the liner should he placed no closer to the wall than 6 in. 

Sludge stored in l'ype 2 containers can produce hydrogen. Type 2 containers are vented to 
prevent over-pressurization. which allows the container to vent hydrogen. The canyon 
ventilation system is designed to draw air from the canyon deck level down through the process 
cell and out through the stack. I Iydrogcn released from the containers into the pool cell would 
be drawn into the ventilation system and vented out the stack, preventing a buildup of  hydrogen 
in the cell (Ilrpenbeck 2000b). The canyon ventilation system is designated as General Service 
in the Preliminary Safety Equipment l ist .  

The lineristorage rack will be fabricated in a clean area to minimize installation time in the 
'1. Plant canyon. This will minimize costs and radiation exposure to the workers during 
construction. Sketches ES-SHS-S5 and ES-SHS-S6 show the conceptual design and placement 
of thc pool cell lineristorage rack assembly. 

4.4.4 Leak Detection and I<ernoval 

The lcak detection and removal system consists of several elements: the liner, the water quality 
system (section 4.4.5.3). the water cleanup system (section 4.4.5.4), a leak detector assembly. 
and a leakage removal assembly. 
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Because the Type 2 containers are stored under water, detection and removal of lcakagc is 
difficult. To determine i f a  ‘Type 2 container is Icaking, a radiation monitor will be installed on 
the water quality system. Detection of radiation in the cooling water is an off-normal event and 
is discusscd further in section 6.9. I .6. Removing the leakage (cleaning up the cooling water) 
within a short period of time is not possible. Therefore, the concept for the liner system includes 
an inner and outer lincr. 

llnder normal operation, the Type 2 container is primary containment and the liner system is 
secondary containment. If the cooling water becomes contaminated, the inncr lincr acts as 
primary containment and the outer liner as secondary containmcnt. With this configuration. the 
environment is protected while the contaminated cooling water is cleaned. 

’The liner system is equipped with a leak detector assembly and a lcakagc rcnioval assembly 
designed for placement between the inner and outer liner. The leak detection assembly is 
stainless steel and can be remotely installed. Ixak detectors will be conductivity probes and will 
bc controlled on local instrument panels adjacent to the pool cell i n  the operating gallery. Ixak 
alarm signals will bc relayed to the annunciator panel i n  the central control area in room 21 8.  
‘The leak rcmoval assembly consists of an electric-driven sump pump mounted on a remotely 
installed stainless steel frame. 

Controls for operating the sump pump will be mounted on local instrument racks. Pump controls 
will include “on,” “off,” “status,” and load current indication. I f a  leak is dctccted in the outer 
liner, the leakage will be pumped back into the inner lincr. Thc opcrator knows thc leakage has 
been removed when the low-level alarm on the leak detector goes off. ‘This is an off-normal 
cvcnt and is discussed further in section 6.9.1.7. The leak detection and removal assemblies are 
designated as General Service equipment in the Preliminary Safety Equipment List. Sketches 
ES-SI I S 4 7  and S 8  show the concepts for the leak detector and removal asscmblies. 

4.4.5 Water Treatment 

The water treatment system is designed to provide water cooling. water addition, water testing 
for contaminants, and water cleaning if the water does get contaminated. The pumps and heat 
exchangers for the water treatment systems are designed to mount on a mctal skid that can be 
fahricatcd outside the canyon area to minimize installation time i n  the Plant canyon. Sketch 
I’.S-SI IS-CS3 shows the preliminary P&IDs. Sketches FS-SHS-1’2 and 13-SHS-1’4 show the 
water treatment system. 

4.4.5.1 Watcr Cooling 

A cooling system is provided to prevent the pool water from becoming too hot. The design 
requirement for the cooling system is that it must rcmovc at least 20,000 Dtuihr. The source of 
heat in the sludge comes from the radioactive decay heat and heat of reaction from oxidation 0 1  
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uranium metal. The cooling water system is designated as General Services in the Prclimiiiary 
Safety Equipment List. Pending final outcome of the safety evaluations, the cooling system is 
conscrvatively equipped with a redundant system. Options for providing a cooling system are 
discussed in MacLcan (2001 b). The recommended pool water cooling system consists o f :  

. . . . . 
Pumps for the water cooling system are stainless stcel centrifical and self-priming. I leat 
exchangers arc all stainless steel. single-pass, shcll and tube units. Stainless steel will 
accumulate Icss contamination and be easier to decontaminate than carbon steel or copper alloys. 
‘I‘hc singlc-pass design is generally easier to decontaminate. 

An industrial, water chiller refrigeration unit will satisfy the need for cooling the inhibited water. 
‘llie chiller is air-cooled to avoid using raw water, which would generate additional waste. The 
warm air from the chiller will be discharged into the piping gallery. A standard ccntrifical pump 
will circulate inhibited water from a make-up and surge tank through the chiller and heat 
exchanger. Water for the cooling system will be supplied from the existing water addition 
system. 

Controls lor the system are located in the operating gdley and in room 21 8. Electrical power is 
availablc and must he routed from the electrical gallery. ‘lhe water cooling system is the only 
automatically controlled water treatment system. The cooling system requires automation 
because T Plant is not occupied continuously. When the water temperature reaches 75 “1:. the 
cooling watcr systcm starts automatically and continues to operate until the pool water 
temperature returns to 70 “F where the system shuts down. Ifthc main cooling system lails, thc 
redundant system will start automatically. 

4.4.5.2 Water Addition 

Thc water addition system is existing and will provide demineralized (deionized) water to the 
storage pool, the chiller system, and the container water addition system (section 4.6.3). ‘I’hese 
systcms usc demineralized water to reduce corrosion and limit the growth of algae. ‘lhc existing 
water addition system consists of three ion exchange tanks, one cartridge particulate lilter. and 
piping and valving. Additional piping and valves are required to connect the cxisting system to 
the SHS. 

The water addition system is operated manually. Valves and level indicators lor the storage pool 
and the chiller system will be located in the operating gallery. Both systems will be equipped 
with “low IcvcI” alarms. When water is needed for these systems, the operator opens the valvc 
allowing thc system to till. When the level gages indicate that the system is full, the operator 
closes the valve. I low water is added to the container water addition systcm is discussed in 
section 4.6.3. 

Self-priming pool water recirculation pumps 
Stainless steel shell and tube heat exchanger 
A packaged water-chilling refrigeration system 
An  inhibited cooling water make-up and surge tank 
An inhibited cooling water recirculation pump 
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4.4.5.3 Water Quality 

The water in the cooling pool continuously circulates to keep the water from stagnating and to 
monitor for radiation. An in-line radiation detector is used to monitor for radiation. The 
presence of radiation is an indication that a Type 2 container could bc leaking. lfradiation is 
detected, the pool water is sampled and analyzed to determine the source of thc  radiation. A 
leaking Type 2 container is an off-normal event (see section 6.9.1.6). The pool water is also 
sampled for salt concentration or pl I that could deteriorate the 'l'ypc 2 containers or the lincr and 
for biological growth that could plug the filter systems and cloud the water. 

Samples are taken manually from a port on the system. 'I'esting paramctcrs and frequency will 
be determined during definitive design. 'l'hc rccirculation and thc ion exchange system sliarc 
components (the components arc discussed with the ion exchange system i n  the next section). 
The water quality system is designated General Services in thc I'rcliminary Safety Equipment 
l.ist. 

4.4.5.4 Water Cleanup 

There arc two systems for cleaning or purifying the pool water. An ion exchange column is 
available to remove radionuclide ions and an cxisting filter system is available to remove 
suspcndcd solid matcrial that may accumulatc in  and on top of the  pool water. The water 
cleanup systems arc designated as (;cneral Services in  the I'reliminary Safety I<quipnient List. 

The pump is a stainlcss steel centrilical pump that will supply I O  gpm at about 100 ft of head 
'l'he pump will run continuously with llow normally through thc recirculation loop, so any 
accumulation of  radioactivity in the pool water would be detected imiiiediatcly. 

When radiation is detected. an alarm condition will be indicated at the control arca. room 21 8, 
and in lhe canyon. Then, an operator will iiianually switch thc llow froiii the recirculation 
system to the ion exchange column. In the ion exchange column. water flows through a spray 
tiozLIc, down through an activated carbon bed. followed by two resin beds. The normal 
operating pressurc for the ion exchange system is 40 psig. required mainly for opcration o f  the 
spray nozzle. 'l'he ion exchange column is equipped with a pressure relief valve. 

The liltration system will be operated manually. 'l'he system reiiioves suspended solids and 
debris that accumulatc over time from the storage pool water. The existing system will be reused 
and consists o f a  pump, a hurricane cartridge tiltcr. a bag filter. pressure gages to indicate 
plugging of the  filter, and valves. Tlic pump is a self-priming ccntrifugal type. The hurricane 
filter separates coarse particles and debris by centrifugal action. scndiiig a slurry of debris to the 
hag filter for removal from the water. The cartridge in  the hurricane filter separates and captures 
thc tinc particulates that arc too small to be separated by centrifiigal action. Periodically. the 
cartridge must be replaced. and the bag must be emptied. 

The tiltration system will be mounted on the service plate form discussed in section 4.4.6.2. 
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4.4.5.5 Cover I3locks 

The existing pool cell cover blocks will be replaced with lighter cover blocks as part ol'the 
upgrades necessary to seismically qualify the pool cell walls to mcct I'C3 earthquake 
requirements (see section 4.4.2). The cover blocks will consist ol'removable 2-ft thick concrete 
blocks nver the cast half, 'l'he concrete cover blocks will be designed to withstand a 5-ton drop 
impact load from 4 ft over a 5 - l i  by 9-l't area so material coming into the canyon can he moved 
over the top the pool cell. 

The west end of the  pool will be covered with metal grating platforms designed to withstand a 
live load of 100 psl. The new cover blocks arc shown on sketch I:S-SIIS-SI 0.  and the metal 
grating covers arc shown o n  sketch ES-SHS-SI 1. Sketch ES-SITS-P2 shows how the cowr  
blocks lit into the pool cell. ' lhc cover blocks and metal grating fiames are dcsignatcd as 
General Services in the Preliminary Safety Equipment I.ist. 

4.4.6 Miscellaneous Platforms and Structures 

4.4.6.1 (:over Block Supports 

'l'he criticality analysis identifies that an accidental drop of  the cover block niito Type 2 
containers could cause a criticality (Ericksoii 2000). Because the seismic analysis (Short. ct al. 
2001) demonstrates that the cover blocks will not fall during a seismic event. given the functions 
listed in the report, the only other way a cover block could fa11 is while being moved. 'lo protect 
the containers, a metal frame will be placed under the concrete cover block to prcvcnt the cover 
block from impacting the containers. 

Containers can bc placed in storage with the lrame installed. The linerhack assembly will be 
designed to protect the containers from a drop of the cover block support, the metal grating pool 
covers. or the scrvicc platform. The cnver block support frame is designed as Safety Class 
equipment in the I'reliminary Safety Equipment List. The covcr block support lrame is shown 
on sketch ES-SHS-SO. Sketch I':S-SHS-P2 shows how the cover blocks tit into thc pool cell. 

4.4.6.2 Service I'latform 

A service plathrm is needed to provide access to the top of thc  pool area and to support the 
water lilter skid. The platform will have permanent access ladders and removable handrail for 
versatility. The platform will be designed to be set by thc T Plant crane without requiring anchot- 
bolts, which will allow the platform tn be placed at any location over the pool cell. The design 
will alsn allow the metal grating cn\~ers to be i i i  place over the platli,rm. The radiation dose rate 
above the water was a primary consideration when determining i f a  platform could be used. 
Preliminary analyses indicate that the dose rate at the top of the cooling water over the sludge 
is ,002 mK/hr with 40 in. of water over the containers. The service platform is designated as 
(icncral Services in the Preliminary Safety Equipment List. ' lhc platform frame is shown i n  
sketch ES-SHS-SI?. Sketch ES-SIIS-1'2 shows how, the cnver blocks tit into the pool cell. 
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4.4.7 Assembly Lifting Devices 

The linerirack will be designed for remote installation. This will require that special lifting 
devices (e.g.. spreader bars) be provided. 'l'hese devices will utilize the same basic configuration 
of the other hooks and bails utilized i n  the 'I' Plant canyon and arc designated as (ieneral Service 
in the Preliminary Safety Equipment I.isl. 

4.5 FIREPRO CTION UPGRADES 

Fire protection improvements lor T Plant include upgradcs to the lire alarm system and a new 
automatic wet sprinkler system in the 271-T Building; and a new dry standpipe system. nianiial 
p~i l l  stations. tirc alarm notilieation devices. and a l i re  detection system in 22 I -'I' Building. 'The 
lire protection systems shall be designed in accordance with. but not limited to. DOli Orders 
6430.1 A. 5480.7.4. and 420.1 ; 111.11> 5480.7 and 420.1 ; NFI'A standards 13. 70. 72. and I22 1 ; 
and Hanford Site specific requirements. 

4.5.1 

The tire alarm system in the 271-'I Building will be updated or replaced as follows: 

. . . . 

271-T Building Fire Alarm System 

I'rovide zones fbr the water flow, manual pull station, and smoke and beat detection. 
I'rovide additional batteries to provide 60-hr standby with a 5-min. alarm capacity 
Route alarm points in the 221-'I' Building to the lire alarm system in thc 271 'I I3uilding. 
IJpdate. upgrade, or replace the radio tire alarm recorder (RI:AR) box and related hardware. 
as required during the delinitive design proccss. 
Perform an acceptance test in accordancc with NI:I'A 72. . 

4.5.2 271-T Building Sprinkler System 

The wet sprinkler system in the 271-T Building will be designrd and installed as follows: 

1 .  Watcr will be supplied from a connection to the 1 0-in. raw water line located at the south end 
of the piping gallery i n  the 2 2 1 T  Building. A water-flow test is rcquircd to ensure that 
adequate water tlow and water pressure are available. 

2. There is an existing .%in. raw water line connected to the I O - i n .  feel line without an isolation 
valve An isolation valve will be installed on this line. 

3. 'I'hc riser and control valve will be located near the I O - i n .  raw water line connection and 
sized in accordance with the hydraulic calculations. The size is expected to be 6 in. 

4. The sprinkler system piping will be routed near the ceiling level of'the 221-'I Building pipe 
gallery and enter the 271 -T Building through an existing lire-rated. scaled penetration. 'l'hc 
pipe penetration will be resealed with a2-hr  fire-rated seal. 
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5 .  A 2-in. main drain with a sight glass will be provided. The drain will be routed to a safe 
location outside the building, which will require a core hole i n  the west wall o f the  221-T 
Building. Other standard features of thc riscr. including an clcctrical bell. will be provided. 

6. 'l'hc sprinkler system for the 271-T Building will be designed i n  accordance with NFPA 13 
lor an Ordinary Hazard Group 2 occupancy and will include a 500-gpm hose stream 
allowance. Spacing of the  sprinkler will not exceed 100 ft2 per head and will use low 
temperature rated heads. Piping between the three lloors and the basement will be routed 
through exiting penetrations or through the existing pipe chase. The building has 
approximately 7,700 ft2 per floor. The layout of the sprinkler system will be in accordancc 
with NFPA 13 and will include the following special features: 

a. Basement: sprinkler heads ahovc and below the suspended ceiling which covers 
approximately 10% of area and above and below the duct running the length of thc  center 
of thc  building. 

b. 1:irst k'loor: sprinkler heads only below the ceiling in the office arcas located between 
firc-rated barriers (about 213 ofthe floor area). at ceiling lcvel in the remaining part o f the  
building. and above and below the heating. ventilating, and air conditioning ( I  IVAC) 
duct running i n  the north quarter ol'the building. Supports for the duct are wood framing. 

Second lloor: at ceiling level and below the suspended ceiling (approximately 50%) of 
the floor area). Two lines of heads will be provided under the edges of the  wood frame 
supported transitc HVAC duct. This HVAC duct runs about 2/3 of the  lloor length. In 
addition. sprinkler heads will be provided near the ceiling where the wood frame 
supported duct transitions from the transite to metal. Heads are required under the metal 
duct in areas where it is more than 4-ft wide. 

c. 

d. rhird Floor: sprinkler protection will be provided above and below the suspended ceiling 
area which covers approximately 50% of the  floor area. at ceiling lcvel in thc rcst of the  
floor, and above and below the duct running thc length of thc  center of the  building. 

Sprinkler protcction will be providcd i n  the stairways and penthouse in accordance with 
NFI'A 13. 

Sprinkler protcctioii will he provided in the elevators and dumb waiter in accordance with 
NFPA 13 and ANSliASME 17.1. 

e. 

f. 

g. Sprinkler system will be tested i n  accordance with NFPA 13 

4.5.3 221-T Dry Riser System 

The dry standpipe system provides an improved method for fighting fircs i n  the 221 -'I' Building 
canyon. The system will be designed and installed i n  accordancc with NFPA 14 and the 
lollowing requirement: 
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1 .  ' lhc connection for the lire truck will be located 3-ft above grade on the east side of the  
221-'I Building at thc south end. The connection will have a shut-offvalvc and a 2-%-in. 
lire department conncction. 

2. The main header will be 4-in. pipe routed up the exterior wall to approximately 12 ft above 
the canyon dcck. At this level, the header will be routed through a 6-in. diameter core bore 
to the inside of thc canyon. Once inside the canyon, the header will bc routed along the 
inside of the cast wall at approximately 12 ft above the floor. I'rcliminary observations 
indicate that thc 12-I't level has the least interference. 

3. The 4-in. main headcr will be provided with tees and 2-%-in. downcomers near doors R-19, 
R- 15, R- I I ,  R-7. and I<-3. 

4. The 2-%-in. downcomers will be equipped with a valve and a double clappcr port fire hose 
conncction located approximately 3 ft above the lloor level. 

5 .  Pipe hanger will comply with NITA 13 and 14. 

6. Piping will be Schedule 40 galvanized pipe with llexible couplings. and gaskets that are 
resistant to the effects ofradiation. 

7. The system will be tested in accordance with NFPA 13 and 14. 

4.5.4 221-T Canyon Alarm System 

A complete tire detection system is needed in the 221-T Building. Smoke or heat detectors will 
hc provided throughout the huilding except for the process cells. the pool cell. the tunnel, the 
head end, and the pipe trench. Fire detection will also be placed in  the HVAC system. The fire 
detection and alarm system will bc designed and installed in accordance with NFPA 72 and 
includes thc Ibllowing features: 

I .  I leat dctcctors with remotc testing features will he installed in the canyon area. The heat 
dctcctors will be ratc-compensated/tixcd temperature unless an alternative is approved. 
Detectors will be installed with a maximum spacing o f 3 0  ft i n  any direction (two rows 
spaced 30-It apart). 

2. Ionization type smoke detectors will be installed on the ceiling in the electrical. piping. and 
operating galleries. The smoke detectors will be installed with a maximum spacing of 30 ft 
(onc row spaced 30 ft apart). 

3. Ionization typc smoke detectors will he installed in  each stairway. 

4. Ionization typc smoke dctcctors will be installed in the HVAC system in the IO-ft' ducts, just 
prior to the t1EPA filter housing. 'l'hese detectors will comply with NFPA 91. 

5 .  Manual pull stations will be provided at all emergency exit doors for the building. 
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6.  Manual pull stations and detectors will be connected to tlie master fire alarm panel in the 
271-'1' Huilding. 

The master fire alarm panel in 271-'1' will be upgraded to include the lieu detectors and 
manual pull stations. 

7. 

4.6 MISCEI,I.ANEOI!S SYSTEMS 

4.6.1 MCO Cask Purge System 

When the MCO cask transporter with a loaded container is shipped to T Plant. the airspace ol'thc 
MCO cask is fillcd with helium. Prior to removing the MC'O cask lid in the 'I' Plant tunnel. the 
air space is purged again to remove any hydrogen that may have generated during transport. 'l.llc 
helium that comes out of the MCO cask during the purge is chcckcd lor  radiation to  verif)) that a 
container has not leaked. The MCO cask purge system consists ofthe following equipment: 

llclium supply (provided by an carlicr project) 
Flow meter 
Pressure indicator 
Radiation monitor 
Flow totalizcr 
li2-in. stainless steel tubing, valves, and supports (partially existing). 
Ilcxiblc hosc to connect to the MC'O cask. 
I IEPA filters 

The supply of hcliurn comes from high-pressure bottles. l 'hc csisting helium bottles. storage 
rack. manifold. and regulator arc located in the 214-7' Ruilding. and the li2-in. stainless steel 
tubing and control valves that connect tlie supply bottles with the cast end ofthc T Plant tunnel 
are also in place. New equipment will be installcd on the wrall in the east end of the  tunncl. 
mounted on framing channels and coiincctcd to the existing s~ ipp ly  line. 

The cask purge system will be provided with local instruments to indicate purge gas (hclium) Ilow. 
prcssurc. radiation in stream. and totalized flow. The radiation monitoring system will provide local 
visual and aural alarnis. Radiation alarms will he relayed to the central control area annunciator 
panel in room 21 8. I IEI'A filters are installed to keep instrunicntation clean for niaiiiteiiaiicc. 
An engineering study detailed evaluation oftlie MCO cask purgc system (Maclxan 2001 h). 
This system is designated as Ciencral Services in the Preliminary Safety liquipment List. 
Sketches ES-SI IS-CS2 and ES-SHS-PB show more details. 

4.6.2 Container Lifting Devices 

4.6.2.1 I.oad Cell 

Containers full of sludge weigh approximately 5,000 Ib. The containers must bc lifted out of thc 
M U )  cask and placed in  the appropriate storage rack. It is possible that the container could get 
w d g e d  in the MCO cask. To cnsurc that the lifting equipment and containers are not damaged 
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by this condition. a load cell is placed between the ' I '  Plant 10-ton crane hook and the container. 
The capacity o f t h c  load cell is 10.000 Ih with an accuracy o f *  50 Ib. 

l'he load cell has an electronic transmitter that relays the measured weight to the crane cab and 
the control area i n  the operation gallery i n  section 18. 'l'he electronic equipment i n  the crane cab 
and section 18 is existing. The load cell must he compatible with the existing equipment. The 
load cell is equipped with a bail on tlic top that can be engaged by the IO-ton canyon crane hook 
without assistance to the craiic operator. The hook on the load cell is configured such that 
container or other lift devices can he engaged without any assistance to the crane operator. 
Alternatives reviewed for the load cell are docuincnted in an engineering study (Rielicki 2000). 
Tlic load cell is designated as General Services i n  the Preliminary Safety Eqiiipmcnt I.ist. Sketch 
I:S-SI IS-M 1 shows the conliguration of thc load cell. 

4.6.2.2 I.ktcnsion I looks 

Type 2 containers arc stored tindcr water. To keep the load cell hook out ofthc water. an 
extension hook \vi11 hc pi-ovidcd. 'l'his extension hook will have the same bail and hook 
configuration as the load cell and he 4 to 5 ft long. A second extension hook \vi11 bc supplied for 
use in  loading thc empty containers into the MCO cask. The extension hook is designated as 
(;enera1 Services in the Preliminary Safety Equipment List. Sketch TIS-SfIS-M2 shows the 
configuration ol'thc cxtcnsion hook. 

4.6.3 

The 'l'ypc 1 container is vented to prevent over pressurization. which means that tlic water i n  
the container will evaporate over time. The water level i n  the Type 1 containers is tiionitored by 
nieasuring the weight of the  stored containers. The initial weight of the full container is 
measured and recorded when the container is placed into storage. I'eriodically the containei 
rcucighcd and thc diffcrcncc from the initial weight represents the water that hits evaporated. 
The wcigliing is remotely performed using a loxi cell hooked on the crane. Once a prcdetemiiiicd 
amount of ~ a t e r  has evaporated. make-up water will he added to the container. The amount 
;i l lo\\vcl to cvaporatc before adding water will be determined during delinitive design. 
Containers will he lilled while located in the storage rack. 

'llic W~CI-  lill system consists o l a i i  open top vcssel and a mechanical valve that ciui remotely 
add water to  the 'l'ypc I container. 'l'hc outlct on the hottom ofthc vessel is o f l i e t  to aid the 
crane operator with insertion into the container. 'l'he container nozzle will open the mechanical 
vaI\~c when the vcsscl is inset-tcd. Oeionizcd water froin the water addition system is used IO lill 
the open top vcsscl (see section 4.4.5.2). 'Hie vcssel is lillcd nianually while suspended from the 
canyoii cranc. 'I'hc containcr \\;iter addition system is designated as General Services iii the 
I'reliminary Safety I:quipmcnt List. Sketch ES-SI I S M 3  shows the container water addition 
system 

4.6.4 Canyon Camera Upgrades 

Video cameras will provide remote survcillancc of ' lype 1 containers i n  storage. When the cover 
blocks arc rcnioved. canicras attached to the crrnyon crane perfonn the surveillance. Two additional 

Type 1 Containcr Water Fill System 



jacks will be located ad,jaccnt to the storage cells where portable cameras could be plugged in.  'I'hc 
portable cameras havc bccn procurcd by mother project. Control of the cmicras will bc from rooiii 
218 in the operating gallcry where existing monitors and recording cquipmcnt will bc uscd. 

An existing camera installed on the canyon crane will be replaced with a camera that will 
provide better viewing ofthe canyon process cells. Additional lighting, ifnecessary. will also be 
added to ensure visibility to the bottom ofthe process cell. All new video equipment will be 
compatible with the existing video equipment. There are no new electrical power requirements 
for this activity. The video camera system is designated a s  Genei-al Services i n  thc I'reliminary 
Safety Equipment List. 

4.6.5 Stack Monitoring System 

'1'0 support K Basins sludge storage, the T Plant main stack. 291-'1'-13 will have to be reclassilied 
from a minor stack to a ma.jor stack. The existing stack monitoring system is sullicient. howcvcr 
the system is disassembled at the prcscnt time. ' lo makc the existing system fimctional, a ncw 
alpha monitor is required and the cxisting bcta monitor will he rcinstallcd. Both monitors arc 
continuous air monitors. The existing stack probes and sampling system can be reused. 'l'hc 
alarms for the stack will be local and i n  room 218 of thc  operating gallcry. kco rd ing  cquipment 
will be installed in room 21 8 ofthc opcrating gallcry. This system is dcsignatcd as General 
Scrviccs in the Prcliminary Safcty liquipment List. 

5.0 METHOD OF PERFORMANCE 

The methods o f  performance format is consistent with the work breakdown structure (WBS) in  
Appendix A. The WBS organizes the major phases ofthe 'I' Plant upgrades that will be 
accomplished, i .e., containers, engineering. construction, and projcct managcincnt. 

5.1 CONTAINERS (WBS 2.0) 

Tlic sludge containers, spacers. and overpacks will be obtained using a perlimnancc contract 
The contract will include design, fabrication, and delivery to the site. 'I'his contract will be 
awarded and administered by Fluor I Ianford. 

5.2 

5 2 . 1  Engineering (WBS 4.1) 

The contracted architect-engineer (A/E) will provide definitive dcsign and cnginccring support 
during construction throughout thc lifc of the project. 

5.2.2 

' lhc design and construction of the firc protection sprinkler system upgrades Ibr the 271 -T 
Building (WBS 4.4.3.1 -2)  will be performed by a fixed-price contractor who will provide the 
resources necessary to accomplish the task. The fixed-price contractor will bc managed by the 
onsitc construction contractor. 

T PLANT UPGRADES (WBS 4.0) 

Construction (WBS 4.3 and 4.4) 
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'l'hc following equipment and fabricated items will be procured by the construction contractor 
under lixed-price contracts for installation by onsitc construction forces. 

. Liners and support racks for 'l'ypc 1 containers (WBS 4.4.1.1) . I,incr and support rack for Type 2 containers (WBS 4.4.2.1) . New cover blocks. pool platforms. water-conditioning skid. and protective frames (WBS 
4.4.2.6.1) 
Load cell and hook extension (WBS 4.5.4) . 

' lhc onsite construction contractor will perform the remaining construction activities. including 
installation of the fabricated itcms idcntiticd. This includes purchasing all remaining matcrial 
and equipment needed to implement the 

5.2.3 Acceptance lnspcction (WBS 4.5) 

Fluor 1 lanford will pcrform acceptance inspection and, if rcquircd. arrange for the I ndcpendent 
Integrity Assessment components installed that required a RCRA permit. 

5.2.4 Projcct Management (WHS 5.0) 

Fluor I lanford will negotiate pcrformancc mcasiircs with D O I ~  and manage and intcgratc scope. 
cost, and schedule through the life of the  pro.ject. 

Plant upgrades for thc SI IS prqjcct. 

5.3 <)THEK 1'KO.IECI C O  (WBS 2.4 A N D  4.6) 

Fluor I lanl'ord will direct the resources necessary to perlbrm the project facility support activities 
needed to implement the SI IS T Plant upgrades. These activities include: 

Manage the conceptual phase o f t h c  projcct, which includcs gcncrating the basclinc design 
criteria and a CDD. 

Obtain design input and reviews from cognizant ' I '  Plant personnel for design and procurcment. 

Provide cognizant T Plant personnel to generate and coordinate project-permitting actions 

Provide construction support from facility personnel not dedicated to the project. such as plant 
engineering, T Plant planning. operations, radiological control tcchnicians. maintenance. safety. 
quality, environmental, Hanford patrol. and the Hanlbrd lire dcpartment. 

Provide facility support for system acceptance tcsting and startup. Other than project 
management/team support, the pro,ject will not fund the generation of procedures. personnel 
training, operational testing. and rcadincss review. These costs will he Iunded through thc 
ljcility budget. A facility SHS rcadincss estimate is shown i n  Appendix B. 

Provide for the dcvclopmcnt of cnvironmcntal and sal'ety documentation 
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6.0 REQUIREMENTS AND ASSESSMENTS 

6.1 SAFEGUARDS AND SECIIRII'Y 

Upon exiting K Basins, the sludge will be classified as RII-TRIJ waste (Loscoe, IOW). The 
sludge will be safeguards Category IV and the Attractiveness Ixvel may be either E or D. 
depending on the measured Pu content of each particular container (see DOE M-474.1-1). The 
SHS prqjcct, A.I3(a). is responsible for the measurement of the Pu content of the  sludge prior to  
thc sludge exiting K Basins. Acceptance ofthe sludge into the ' I '  Plant Material Balance Area 
(MBA) will not rcquirc a separate Pu measurement. 

6.1.1 Safeguards 

The T Plant MRA 271 is currently Category IV with physical security appropriate to that 
category. 13ased on the results of the 'I' Plant sludge security requirements analysis (SRA) and 
discussions with IXll<, MHA 271 will he permitted to retain Category I l l  Attractiveness 1,evel 1) 
material without the additional security measures associated with a "limited arca." However. 
should Category I I  quantities of Pu he reached, MRA 271 would bc required to meet the 
requirements o l a  "limited arca." If MBA 271 remains a Category IV MBA. the following 
safeguards requirements shall he nict. 

I .  All individual sludge containers received by the SI1S lrom the sludge removal system shall 
have an acceptable measured accountability value as determined by the Ilanford Site 
measurement control representative. Development of the mcthodology to use for this 
measurement is the responsibility of the  shipping MBAs located i n  the K I3asiiis. Safeguards 
must approve the measurement method and its application (how many, wlicrc. and when 
samples are taken, acceptable measurement variance, etc.). 

2. '['amper indicating devices (l'll)s) will not be placed on each contaiiicr ol'sludgc shipped to 
'I'  Plant. The alternative method for making each container inherently tanipcr-proof by 
wclding the container lid will be used. This method is currently being revicwcd by RI,. 

3 .  I:ach container will be uniquely identilied. This identifier must be observable and readable 
when stored at the K Basins or T Plant. Under DOE M-474.1- 1. thc sludge meets the 
conditions for classilication as retained waste. 

4. Periodic physical inventories for this MBA will be performed every 2 years. 'l'herc is a 
possibility that the inventory lrequency may be extended beyond the '-year requirement. 
The methodology as to bow the inventory will be conducted will be established at a later 
date. I lowevcr. special inventories may also be necessary to address anomalous conditions. 
i.c.. off-normal events. change ol'custodians. etc. An inventory of the  material will be 
necessary before the material is shipped oll'site or processcd. 

5. Physical movement of the sludge to 'I' Plant will constitute an internal transfer. As irradiated 
special nuclear material (SNM), only a transfer check consisting of verification of thc  
shipping container item count and verilication of  container idcntitication will be required. 
The material will not require a receiving measurement. The transfer check by the rccei\,iiig 
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custodian at ‘I’ I’lant must he completed within one day of receiving the shipmcnt. Transfers 
must be documented on a Nuclear Material Item Transfer form, which will then be sent to 
I’rotection ‘l’cchnology I Ianford Safeguards for data entry into the Hanford accountability 
computer and reporting to the national nuclear material accountability system. 

6. I’roccdure revisions will he required to address the changc in material received and stored at 
the ‘I’ I’lant. 

7. Physical protection incasurcs appropriate for Category IV inaterial will be implemented. Per 
DOE Order 5632.1 C- 1. Catcgory IV “tnuleriul shull he in LI locked ureu when not in use.” 
Additionally. per DOE RLID 473. I ,  a Category IV MBA requires “industricil-grude .s/undurd 
pin-lumhkr lock cind key, rrulomcrled ucce,ss conlrol dei,ice, udmini.strtrlivc~ conlro/s, or u 
cornhinulion oflhese melhod,s, “ for access control. 

8. I’ersonnel require n o  clearance for uncscortcd access to Category IV material, unless 
otherwise speci tied by a site vulnerability asscssmcnt. ‘l‘his generally occurs only in 
exceptional situations. 

If the quantity of all Attractiveness Level I) material remains under 16 kg of I’u. the MBA will 
remain at Catcgory IV and no additional action is anticipated. Ifthe 16 kg limit on 1,evel D 
material containers is exceeded, additional protection and administrative measures associated 
with the creation o f a  “limited area” may be necessary but are not within the scope ofthis CDD. 

6.1.2 Security 

T Plant is a limited access facility. (iuards positioned at barricades maintain security on the 
I lanford Site. Provisions will be taken to ensure that the sludge containers are not altered during 
storage (e.g.. wcldcd container lids, limited pcrsonncl access into the canyon). 

If material with Attractiveness Ixvel D is received. locked gatesidoors shall he required during 
oll-shilt hours, and administrative iicccss controls shall be required on shift. I.ocks shall employ 
an industrial grade pin and tumbler or an automatic access control device. 

6.2 HEALIH AND S A F E I Y  

6.2.1 Radiation I’rotection 

I’ersonnel radiation protection both during construction and operations is provided through the 
use of engineering controls. rcmotc operations, and the Site radiation proteetion program. 

6.2.1. I Construction 

Installation in the process cells primarily is performed remotely. The expectation is that no 
worker will be on the canyon dcck when the cover blocks to the process cells are removed. Only 
a minimal amount of work will be performed in the canyon and it will be done only when the 
covcr blocks arc i n  place. Work in the process cell cannot begin without vcritication that thc cell 
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is cmpty. Work in the pool cell cannot be performed until the Shippingport fuel is removed and 
thc pool is drained and cleared of existing equipment. Radiological surveys will be conducted 
prior to perfomiing the work to determine the hazards and mitigative actions for worker protection. 

6.2.1.2 Operations 

Container Rcccipt and Storage 

Placement ofType 1 and Type 2 containers into storage from the MCO cask primarily is 
performed remotely. The canyon crane operator performs the majority of the operation 
from the shielded crane cab. 'lhe only activity that is not performed by the canyon crane 
operator is the removal of the bolts from the MCO cask lid. which is performed manually. 
'I'his activity is short and the MCO cask shields the worker from the radiological dose from 
the containers. Once the bolts are removed, workers leave the area prior to removal of the 
M C O  cask lid (Appendix I) .  

'Iypc 1 Containers 

During normal operations, the concrete cover blocks on the process cells provide shielding 
fnr the Type 1 containers. When the cover blocks are removed, the systems used to load or 
monitor or add water to the containers arc designed for remote operation. 

'l'ypc 2 Containers 

Iluring normal operations, the cooling water provides shielding. A preliminary calculation 
demonstrates that with 40 in. ofwater above the containers, the dose rate i s  estimated to be 
0.002mWhr. l'hcre is a potential for radiation streams in the 6-in. space between the 
l inerhck  and the cell wall. This will be evaluated during delinitive design. For the 
conceptual dcsign, resources have been added to the estimate to provide shielding for the 
streaming effect. The process of loading new containers in the pool cell is performed 
rcmotcly . 

Container Removal for Treatment 

Eventually, the Type 1 and Type 2 containers will be removed from storage for treatment. 
The location and type oftreatment has not been determined. Thc same systems for moving 
the containers into storage will be used to move the containers nut of storage. The systellls 
are operated remotely for protection of the workers from radiation. 

6.2.2 Safety During Construction 

During construction, contractors will be required to take all reasonable precautions to protect the 
health and safety of workers. All construction will be performed i n  accordance with the 
requireincnts of Code of Federal Regulations 29 CFR 1926. Thc work is subject to 
48 C'FR 952.250-70, Nucleur Huzurd,s lndemniry Agreemen/. This requirement will bc flowed 
down tn all subtier subcontractors and suppliers. 
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An ISMS Clause Flow Down Prescrecning Question form will he completed for the work. The 
clause will be included in statements of work handed down to contractors, as appropriate. An 
evaluation will he determined whether or not full ISMS requirements will be warranted for the 
work as described in RPP-MD-I I 1, Guidunce,fiv Flow Down ISMS Reyirirements to Lower Tier 
,~Uhcontt'UCt.S. 

6.3 DECONTAMINATION AND DECOMMISSIONING 

The SHS will he designed to simplify decontamination and decommissioning:. The liner/storage 
rack assemblies and containers will he made from stainless steel and carbon steel, coated with 
special protective coating for easy decontamination. However, decontaminating equipment will 
be difticult since no new liquids are permitted in the 'I Plant canyon. All the equipment is 
designed to he installed remotely and therefore can be retrieved remotely. 

6.4 MAINTENANCE A N D  OPERATIONS 

Equipment located in high radiation areas are designed for remote removal so maintenance can 
be performed in lower dose areas. All other equipment is designed to he removable for ease of 
maintenance. 'I-Plant does not have equipment to perform maintenance remotely on installed 
equipment. 

6.5 AUTOMAIIC DATA PROCESSING/TEI,ECOMMI~NICATIONS 

No new data automatic data processing or telecommunications arc needed for this prqject 

6.6 QUAI.ITY ASSURANCE KEQIIIREMENTS 

I'rqjcct activities for all contractors involved in design, procurement, construction, and 
acceptance will be governed, as applicable, by the requirements of 10 CFR 830.120 A, Quulity 
Assurcmce 

Quality ASSuI'dnCe (QA) requirements arc applied to items and activities using a graded approach 
as defined in HNF-PRO-259, Gruded Quulily Assurunce; and HNF-PRO-704, Huzard.r and 
Accident Anu1y.si.s Process. The SNF project has cstahlished SNF-4948, SNF Prqjecl Qualily 
Assurunce I'ro~rum Plun, which is applicable to this SNF subproject. The project will interface 
with HNF-SD-WM-QAPP-036, Wusle Munugement Quulily A.ssiirunce Progrum Plun, during 
design activities affecting operations or modifications within ' I '  Plant. Project contractor 
participants, including subcontractors and vendors, are rcquircd to implement QA programs 
commensurate with contract document requirements. DOI: Ollice of Civilian Radioactive Waste 
Management (OCRWM) requirements do not apply to the handling of K Basins sludge. 

The spccilic technical and quality programmatic rcquircments and the requirements for material 
certifications, quali fication/ccrtification of personnel, inspections. examinationsitesting, and 
applicable quality assurance records will be established during dctinitive design and included in 
the design documents. 
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6.7 ENVIRONMENTAL COMPLIANCE 

Environmental activities should be an integral and visible part of the work planning and 
execution process at all stages o f a  prqject to ensure the protection ofworkers, the public, and the 
environment. Compliance with applicable environmental requirements is evaluated and 
communicated throughout the pro,ject life cycle. 

Verification of environmental compliance and environmental reqiiirements is achieved through 
developing checklists to: 

. Ilctcrmine environmental concerns and hazards. 

Identify appropriate requirements during the scoping phase of the project 

Develop compliance matrices to ensure that requirements are appropriately addressed 
during design. 

Perform assessments throughout the process (including readiness assessmeiits prior to the 
start ofoperations). 

Conduct inspections and monitoring once the facilities are constructed. 

. 

. 
6.7.1 Permits 

Fluor Elanford will prepare all required permit applications for DOE submittal. Environmental 
reviews, permits, and approvals will be considered and formalized prior to construction and/or 
operation of the facilities included within this project. A Notice olConstruction for radioactive 
air emissions will be prepared for approval by the Washington State Ikpartmcnt of1 lealth and 
the EPA. A new source review will be prepared and documented to file in accordance with 
Washington Administrative Code WAC 173-460. Construction activities, including long-lead 
procurements. will not proceed without all required approvals or permission liom regulatory 
agencies. The project permitting strategy is detailed in Appendix F. 

6.7.2 National Environmental Policy Act (NEPA) 

Federal agencies are rcquircd to assess the potential environmental impacts associated with 
government projects. DOE has prepared a draft Environmental Assessment for K Basins sludge 
storage at the 221-'f Building (DOE/EA-I360) which will be rclcascd in the near future lor 
public review. 

6.7.3 Storage 

Storage and disposal of polychlorinated biphenyls (I'CBs) at concentrations of 50 ppm or greater 
arc regulated by the TSCA and requirements o f40  CFR 761.65. Storage requirements applicablc 
to llanford are found in 40 CFR 761(a), (b), and (c). Subsections (d), (e), (f). (g). (11). and 6) of 
40 C I X  761.65 apply only to commercial storers. As discussed in DOE'S 'fSCA Informational 
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facilities receiving waste from other DOE facilities are considered to be receiving the waste from 
a “related company” and therefore are not considered as commercial storers of PCR waste. 
Subsection (k) specifies that subsections ( f )  and (g) do not apply to federal facilities. and 
subsection (i) is specific to laboratories. 

Specific storage requirements for onsite storage of TSCA regulated I’CB wastc are found i n  
40 CFR 761.65(b). Owners or operators of any facility used for the storage of I’CI3 \vaste 
designated for disposal shall ensure that the facility has: 

Secondary containment compliant with the linal status containment requirements of 
40 CFR 264.175. 

Adequate roof and walls to prevent rain water from reaching the stored PCBs. 

Adequate floor that has continuous curbing to provide a containment volume of 25 percent 
of the total internal volume of I T 1 3  containers stored. 

No drain valves, floor drains, expansion joints. sewer lines. or other opcnings that would 
permit liquids to flow from the curbed area. 

Floors and curbing constructed of Portland cement. concrete. or a continuous, smooth. 
nonporous surlace that prevents or minimizes penetration of I’CHs. 

A site location above the 100-year flood water elevation. 

PCBs designated for disposal may not be stored i n  a storage unit  other than one meeting the 
design requirements discussed above unless the uni t  is: 

. - . . . . 
Radioactive I’CB waste is exempt from the I -year storage limit spccificd i n  40 CFR 761 .6S3 
provided a written record documenting all continuing attempts to secure disposal is maintained 
and available fbr inspection, and the waste is managed in accordance with applicable federal. 
state, and local laws and regulations governing management ol‘radioactive material. 

6.7.4 Waste Management 

Waste will be managed in accordance with applicable federal, state, and local laws. regulations. 
and requirements, A wastc management plan will be dcveloped prior to starting work. The plan 
will identify wastc minimization methods to be used; types and quantities of\vaste to he 

Permitted under RCRA. Section 3004 
Qualified for interim status under RC?RA. Section 3005  
Permitted under RCR.4, Section 3006 
Approved/rcgulated pursuant to a state IT13 waste management program 
Sub,ject to a TSCA coordinated approval 
Approved as a ‘I’SCA I’CU waste management unit 
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generated, a list of qualified waste handlers (as appropriate), and a discussion of how 
construction debris and waste materials will be managed ellectivcly during work activities. 

6.1.5 Pollution Prevention 

Waste minimization and pollution prevention will be addressed during definitive design to 
ensure that appropriate measures are taken to reduce prqjected waste streams and to modify 
systems, as appropriate, to accomplish pollution prevention ob.jectives. Where feasible. 
processes will he streamlined to provide for more efficient operation and less waste generation. 
and hazardous materials will be replaced with nonhazardous or lcss hazardous substitutes. The 
definitive design will specitically address source reduction and system modilication to minimize 
waste and prcvcnt pollution. 

6.1.6 Chemical Inventories 

Information needed to comply with the emergency planning, notilication, and reporting 
requirements o l  the Emergency I'lanning and Comniiinity Right to Know Act, Sections 302, 304. 
3 I I ,  3 12 and 3 14; Section 6607 of the I'ollution Prevention Act; and Section 3-302 of  Executive 
Order 12856 will he provided, as appropriate. during construction as well as operation. 

6.8 S A F E T Y  ANALYSIS/CLASSIFICA'rION 

Fluor Hanford will prepare a Safety Assessment to allow thc receipt and storage of K Basins 
sludge at T Plant. The Safety Assessment will address those facility niodilications and sludge 
receipt and storage activities identified as outside the scope of thc current safety authorization 
basis. 'l'he Safety Assessment will he provided as an addendum to the T Plant safety 
authorization basis until it can be incorporated into the T Plant Interim Safety Basis (Bushore 
2000) or the Solid Waste Facilities Master Safkty Analysis Report (in preparation). 

'l'hc preliminary safety designation for componcnts of the SI IS is shown i n  the Preliminary 
SaCcty Eyuipmcnt 1,ist in Appendix C;. 

6.9 UNCERTAINTIES A N D  CONTINGENCY 

6.9.1 Off-Normal Conditions 

6.<9. 1 . 1  Traffic accident - 'I'he MC'O cask and the sludge containers are designed to withstand 
trallic accidents. The safety analysis report for packaging (SARI') reviews the 
potential accidents in more detail. 

Radiation in the helium purge ~ This would indicate that thc container has lcaked 
during transport. This condition requires rejection of the container and shipment back 
to thc generator. 

Container stuck in the MCIO cask ~ The T Plant canyon crane is equippcd with a load 
cell that transmits the weight that the crane is picking up. When a container is lifted. 

6.9.1.2 

6.9. I .3 
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6.9.1.4 

6.9.1.5 

6.9.1.6 

the lifting opcrations will cease if thc container weight is 5% higher than expected. If '  
this occurs, a recovery plan would be developed. 

Container dropped while moving from the MCO cask to storage ~ The container is 
designed with a large factor of safety in the lifting device. The crane is load-tested 
regularly. The hook is designed to ensure that the connection to the bail on the 
container is solid. These efforts reduce the possibility o f a  container drop. A recovery 
plan will be developed i f a  container is dropped. 

Leak is detected in the 'lypc 1 linerhack ~ This indicates a potential leak in a Type 1 
container. l 'hc solution to this condition is as follows: 

liemove the cover blocks 

Pick up containers verifying weight and visually inspect for leaks with video 
cameras. The weight is verified by using the load cell to measure and comparing 
the measured weight to the original weight and the expected loss ofwater due to 
evaporation. 

Install overpack in thc l inerhck 

Move lcaking container to overpack 

Remove the leaked material lrom the liner sump. A recovery plan would be 
developed. The quantity of the leaked material dctcrinines the method used to 
remove the Typc I material. The SHS provides a remotely operated sump pump if 
thc quantity is large. 

lieplace cover blocks. 

Contamination found in the cooling water for the 'I'ypc 2 containers -- This indicates 
a potential leak i n  the Type 2 container. The recovery action is as follows: 

liemove all cover blocks. 

Begin the ion exchange system to clean up the watcr 

Lift cach container to check for visible leakage or corrosion and weight loss. The 
weight is verified by using the load cell to measure and comparing the measured 
weight to the original weight. 

Once the leaking container is located, remove thc cover block from a process cell 
with Type 1 container storage with an open space Ibr an overpack. 

Install the overpack. 

Move thc leaking container to the overpack 
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Replace all covcr blocks 

Water is detected in the outside liner of the Type 2 lincr/storagc rack ~ l ' h i s  is an 
indication that the inside liner is leaking. The permanent solution to this condition is 
significant and will be determined in a rccovery plan. The short-term solution is to 
install the sump pump and recycle the water hack into thc main pool. 

The primary cooling system fails ~ The SHS provides redundant cooling systcnis that 
use air-cooled chillers. The systcm is quipped with interlocks that start the backup 
systcin automatically. 

Failure of the water addition system ~ Once the system is filled, i t  is cxpccted that thc 
need for make-up water from the water addition system will he rare. If the water 
addition system should fail, there will be time to repair or replace this siniplc system. 
If an emergency for water develops, water could be brought in  through the tunnel 
using a tanker. 

Crane failure while moving a container ~ 'l'his condition does not include a cable 
break (scc section 6.9.1.4) and is unlikely since the crane receives regular 
maintenance. A crane failure could happen if a power failure occurs, in which case 
the operation would continue when power was restored. If the crane develops other 
mechanical problems, i t  would be repaired before operation could continue. 

Items Needing Further Evaluation 

Continue ion exchange systcm until water is clean 

6.9.1 .I 

6.9.1.8 

6.9.1.9 

6.9.1 .I0 

6.9.2 

Scvcral seismic cvaluations of the pool cell were performed to dctcrmine the condition of the 
pool cell (Erpcnheck 2000a and Short ct al 2001). The latest evaluation calls for an additional 
survey of thc  cracks in the concrete on thc inside of the pool to validate the assumption used in 
the evaluation. 'This survey has to be made after the PWR Core 2 fucl has bccn removed and the 
water in lhe pool draincd. If radiation levels in the pool are too high, rcmotc methods may have 
to be used. 

The sludge is designated as 'TSCA waste. Further evaluation ofthis designation needs to be 
developed and agreement with regulating agencies obtained. 

6.10 RISKS 

The risks identified in this section represent the significant risks to the project 

6.10.1.1 l f the process cells are not adequately cleaned out, the base frame placement would be 
affected and could require additional clean out h m  the SHS project. The cstimate 
and schedule would he affected by this additional scope. 
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6.1 0.1.2 

6.10.1.3 

6.10.1.4 

6.10.1.5 

6.10.1.6 

6.10.1.7 

6. I O .  1 .x 

6.10.1.9 

Thc project expects to use the llanford electrical heads in the process cells. Funds 
have bccn allocated to repair the wiring. lfthis cannot be done, an alternate method of 
connecting the leak detector and pump would have to he found. This would affect the 
estimate and schcdule. 

The T Plant canyon deck clean up and process cell clean out projects must clean 
enough process cells and deck area to complete the SIIS. The PWR Core 2 fuel 
removal project must be complete before the pool cell will bc available. If any of 
these activities are delaycd. the SHS project will be impacted, affecting the schedule 
and estimatc. 

Construction ofthis project is dependent upon access to the T Plant canyon. The 
construction estimate and schedule are based on relatively uninhibited access to the 
canyon for Type 1 storage modifications. The construction estimate and schedule for 
the Type 2 storage modifications arc based on access to the canyon 4 days a week. 
Deviation from this planning will impact the estimate and schedule. 

The construction activities in the canyon are totally dependent on the canyon crane. If 
the crane is not available or is derated from the currcnl lifting capacities, the project 
will he affectcd. This would impact the schedule and the estimate. 

For the conceptual design, thc bounding volume of  Type 1 sludge is 62 m3. When 
comparing this to the sludge capacity of thc Type 1 container (.465 m3), the number of 
containers required is 133. The total number ofcontaincrs that can be stored in four 
Type I lincriracks is 132 (section 4.3.1). This difference is acceptable for conceptual 
design. It is expected that the upper hounding volume will bc reduced as the dcsign 
develops. 

For the conccptual design the bounding volume of Type 2 sludge is 7.0 in3. When 
coinparing this to the sludge capacity ofthe Type 2 containers (.09 m3), the number of 
containcr required is 78. The number ofcontni t icrs  that can be stored in the Type 2 
linerhack is 77 (section 4.4. I ) .  This difference is acceptable for conceptual design. I t  
is expected that the upper bounding volume will bc reduced as the design develops. 

The number of ovcrpacks is selected based on 5% of the maximum number of Type 1 
containcrs per the design criteria (Appendix H). The number of overpacks will be 
reviewed and finalized during definitive design. The risk is that additional overpack 
containers and storage locations would he needed. I3oth risks are covered in 
eontingcncy. 

The safcty classification has a big impact on the cost of equipment and systems. The 
Preliminary Safety Equipment List identifies the safcty class designation for all SHS 
components and is based on preliminary Hazard and Criticality Analysis. The Hazard 
and Criticality Analysis will be finalized during definitive design. Changes to the 
Preliminary Safety Equipment I,ist can result in changcs to the cost of equipment. 
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6. I O .  1.10 The T Plant MBA is dcsignated as  a Catcgory IV D. If the level of Pu in the sludge 
increases to wherc the MBA is designated as a “limited area,” costs would increase. 
The increase would not affect construction costs since construction will be complete 
prior to the shipment o f  Type 2 sludgc. However, operational costs would increase 
due to thc higher level of clearance required and additional requirements for access to 
the facility. An “1,’‘ clearance would be required for a limited access area. 

6. I O .  1 .  I 1 Cracks in the pool cell concrctc are a risk. The conceptual design accounts for this 
risk by including moncy to examine thc concrete for cracks and the conceptual design 
for the linerirack provides protcction from the concrctc falling. (See sketch ES-SFIS-S9.) 

6.10.1 . I2  Permitting to RCRA instead ofTSCA is risk. The conceptual design accounts for thc 
risk by dcsigning to RC‘IZA requirement. The permitting process for RCRA could takc 
longer and havc an impact on the facility. 

6.10. I .  13 The only scismic upgradcs anticipated for the T Plant canyon are the lighter cover 
blocks and the elimination of thc hydrostatic and hydrodynamic loads on the pool cell 
walls. Additional upgrades will impact the cost and schedule. 

6.1 1 ALAHA PLAN 

Planning to ensurc that worker and general public cxposures to radiation and radioactive 
materials are kept as low as reasonably achievable (ALARA) will be included in the design, 
construction, operation, and decommissioning of the SHS. 

6.11.1 Design 

The goal of the SI IS design team is to provide equipment and processes that can be constructed, 
operated, and maintained with minimal radiation exposure to the worker. Examples of this 
philosophy are: 

. The depth of the water ovcr the Type 2 containers is so the dose rate from the sludge 
is 0.002mIZ/hr. This is far less than the background levels in the canyon. 

The linerirack system for the Type 1 and Type 2 containers is designed such that fabrication 
can be perforiiicd in clean areas and installation can be performed without workers i n  the 
canyon area. Typc 1 and Type 2 containers can bc loaded into the storage area without 
workers in thc canyon. 

Surveillance of  the containers during storage is performed using video cameras to minimize 
the need for workers to be in the canyon area when the cover blocks are removcd. 

Pump assemblies for leak removal are designed for remotc installation if needed. Until 
nceded, the assemblies can be stored in a clcan area where regular maintenance can be 
performcd. 

- 

. 

. 
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. Leak detection systems can bc installed and rcmoved remotely for maintenance or 
rcplacemcnt. 

'1.0 avoid radiation exposure to the workers, instrument readouts and pump controls will he 
available outside the canyon in the operating gallery or in the control area, room 21 8.  

. 

6.1 1.2 Construction 

ALARA principles will be implenicnted during the construction phase by performing as inuch 
fabrication out of the canyon area as possible. Using modular equipment, installation time will 
be reduced. '1.0 rcduce installation time morc. mockups of thc equipment will be made so the 
craft can practice installation techniqucs. The mockup training is discussed in section 6.1 1.4. 

6.1 1.3 Operations 

To limit workcr exposure during normal opcrations. the following considerations were made. 
'l'hc cover blocks over the process cells (Type I storage) are 6-ft thick and will he installed when 
workers are in the canyon. Type 2 containers arc stored under water and have sufficient cover to 
reduce the exposure to ,002 mRihr. The systems required to receive, store. monitor. and 
maintain the sludge containers are dcsigned to be operated remotely. Mockup training will test 
and perfect the methods for installing and operating the systems. 

6.1 1.4 Mockup Training 

Since the installation of the equipment is done remotely and to implement ALAKA practices, 
mockup training will verify the fit of the equipment and train the installation and operations 
personnel. 'l'hc mockup training will be performed in a clean area equipped with an adequate 
overhead crane. Facilities such as the 272-W and 277-W Fabrication Shops or the 305 Building 
would be acceptable for training purposcs. 

Thc mockups will test the following construction and operation steps: 

Placement of hasc framing, including setting and moving leveling and alignment bolts 
Placement o l  linerhack assembly 
Placement of'l'ype 1 containers 
Placcmcnt of leak detection system 
Placement of sump pump system 
Placement of overpacks 
Placcincnt olType 1 container in the overpack 
Placement of Type 2 container in the overpack 
Placcmcnt of lid 011 the overpack 
Testing lcak detection system 
Testing sump pump system 

- 3s 
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‘lo accomplish a mockup that rcllects T Plant canyon conditions, scaffolding will be used to 
create an opening the size of the process cell. The opening will not bc as deep as the canyon cell 
due to the hcight limitation, but will rcquire the use ofcameras to perform the work. The video 
camera system in the canyon will he temporarily installed on the crane to simulate remote 
handling in thc canyon. The insidc of the scaffold will be covcrcd with black plastic to siniulate 
the work to be performed. with the camera system simulating the remote work in the field. 

6.12 E N E R G Y  CONSERVATION REPORT A N D  ANALYSIS 

Not  applicable lor this project 

6.13 H A N D I C A P P E D  PROVISIONS 

Not applicable for this prqject. 

6.14 FALLOUT PROVISIONS 

Not applicable Ibr this project 
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Sludge Handling System 

Work Breakdown Structure 

1.0 ('ON'I'AINI.:RS ( I l X E l j  I'RICI.: CONTIIAC'IL 1'11) 

2 .  I Type I Containers 

2.2 'I'ype 2 Containers 
- Design, Fabrication aiid I k l i v c r )  0 1  132 Type I Sludge ('oiitaiiicrh 

Design, Fabricatioll i ind l k l i v c r y  o l  7X 'l'ypc 2 Sludge Containers 
('ask and 0verp;ich Spacers h r  6 Type 2 Containers 

Design, 1:abricntion and I k l i w r )  o l ' R  Containel- Ovcrpacks 

- 
* 

('mi tai ncr Ovcrpacks 
* 

2.  -3 

2.4 Othcr Project Costs 
-3.1) 

4.0 ~I ' - I ' IAN'I '  lIP(;RADF.S 

4. I I ~ ~ i i g i ~ i e e r i ~ ~ g  (NE)  
4. I .I Def in i t ive I)csign 

4. I . I .I '1.1 pe I C'o~~tainer Storage 

4. I .I .? .I'ypc 2 Cont;iincr Storage including liner. rack. \\ i~ter  5 )  stun1 a ~ i d  
cover blocks 

4. I. I .3 Instriinientatioii mid l l ec t r i ca l  

4.  I ,  I .4 120;id Ccll ;iird I look I ~ x t e ~ i s i o i i  

4. I .I .5 I l e l i ~ i i i i  Systciii Modil icat ions 

4. I .  I .6 I,'irc Protection Upgrades 

4. I .  I .7 Water Addi t io i i  System 

4.1 .2 'Title Ill Eiiginecring 

4. I .?.I Inginecr ing during Construction 

4.1.2.2 Crack survcy o l  1'001 Wall 
4.2 N o t  llsed 
4.3 Construction Manage~nent (113) - Contract pl;icemcnt, award and man;igemcnt ol'any constr~ict ion suhcimtracts 

ut i l i zed  in perlhriiiancc o f t h e  project 
4.4 ('onstruction 

4.4. I Cell 1Jpgr;ider fhi- 'I'bpc I <'ontainers 

4.4. I .  I I.iiicrs i i ~ ~ d  Support I<a 
* 1,'abric:ition and Dcl ivcry o l  Sludge ('ont:iiiier h i i p p o r t  rach5. 

coiit i i i i i i i iei it liners. and ;inchoring lramewol~h 

4.4. I .2 ( 'el l  Modi l icat ion and I.inei-/R:lck Installation 
I Mock-up ;ind testing 
2 I n s t a l l  support Iimws 
3 
4 
5 Plug Ccll Ilrain 

Ins ta l l  mc l i o r i ng  lor support li-;imcs 
I ns ta l l  coi i t i i i i i i i ic i i t  l iners iind Sludge Cmt;iiner siipl~oi-t IGI 

4.4. I 3  I,cak 1)etectioii and I<cino\~nl System 
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I 
2 
3 I:~inction;rl Testing 

I,cak I)ctection and Alariiis for Cotitainmciit 1,iiicrh 
Instal lot ion ol'pcrmanent poilion ol'I.iquid Ren1ov:rl System 

4.4.2 Pool Upgrades lor Type 2 Containcrs 

4.4.2.  I I.incr(s) and Support Rack (Subcon1r;ict) - Iahr icat io i i  i t i i c l  I k l i ve ry  of Sludge C'oiitaiiicr support riick. 
containment liiicr, and anchoring I'raiiicwork 

4.4.2.2 N o t  liscd 
4.4.22 Pool Modific, '1 1' 1011 

I Mock-up iiiid testing 
2 

I I'articulatc rc~iiov:rI (skimmei-) systc~n 
2 Wntci- addition and cooling systcnr 

4 !+'et 1'001 l ' l ~ ~ t l ~ ~ r ~ i i - l ~ ~ ~ ~ ~ ~ c r  I-evcl 
4.4.2.5 C'ontaincr I x a h  I>etection Syslciv 

* I'ool radiation dctcction and iilarnis 

4.4.2.6 New Cover l3Iochs and Pool I'latforms 
I 

2 Insr;illation ofne\c cover hlo 
3 

l i is ta l l  c~int;r inmcti t  l i i ier and Sludge ('ontaiiicr suppcirt I-:ich 

4.3.2.4 Water Monitoriiig ;inti Cond i t ion ing  Systcin 

3 I<ln-csch;lngc system 

Vahricatioii 01'1icw cover hlocks and p la t lo rms l o r  1'001 
(Suhcoiitract) 

Instal lat ioi l  01' Protective I:ramc (Cover I3lock C'iitclrer) 

1,e;ik Uetectioi i  and Ala!-m l'or Seco~id I ,iller 
I i is ta l l i i t io t i  01'pcr1ii;11ient poitioli ofI.iquiti I lemoval Sb\te~n 

4.4.2.7 Dry I.iiier Leak I)etection and Kernoval 
I 
2 
3 Functional testing 

4.4.2.x Old Covcr Hloch I<cl l lov~l l  

4.4.3. I 271M I3iiilding sprinkler systcm 

4.4.3 I:irc I'rotectioii lJpgr:ides 

I [:,I x i ~ a t i o n  ' .  

?. 

iind iiistalI;rtion o l \ \ a t c r  l'cctl linc lrom 27 I - ' I  Ht~ilding 
to  \v;itcr t ie- in 
I;rhric;ition and inst;illatioir ofsprinhlcr sys tc~n  \\illiiii the huilding 
(Suhcoiitract) 

4.4.3.2 22 1-1 Cniiyon Dry Standpipe system . I:, 'I h I .' .I  ition ion . and instal lat ion of dry  standpipe system the Icngth 01 
l l l e  22 I-'I'Cilllyoll 

4.4.3.3 221 -T Canyon alari i is - Instal lat ion 01' l i re  dctcction and iiliiriii systcni lor 22 I -'I' ('anyon 

4.4.4 N o t  Used 
4.4.5 Other Upgrades 

4.4.5. I I ~ l e l i i i m  Purge system mod i l i c ; i t i o~~s  

4.3.5.2 Operations Monitoring (Ciitnei-a) Modil ications 

4.4.5.3 W;rter Addition System - 1:;ihricatioti and Installatioii o l c q i i i ~ m c n t  l'ol- water :idcIiti(m t o  
' l .yp~ I Containel-s 

A-2 



3.4.5.4 C'rsnc I.oad Cell Modilicatioiis 
I 
2 

I.oad Cell and llooks I'ahricntioti end Ik l ive ty  
Storage Racks Fshricatioii a i id  Inslnllation 

4.4.5.5 Stack Monitors 
4.4.5.0 IWia t io i i  M(initors 

'I ' itlc Ill Accept:ince Inspection (1'1-1) 4.5 
4.6 Other Project C:osts ( I l l )  

5.0 l~ l<O,l l~C' l '  M A N A G I M T : N ~ I ' ( I ~ I  I) 

A-3 



IINF-7639. Rev. 0 

APPENDIX B 

COST ESTIMATE SUMMARY 

I’rojcct Estimate ........................................................ 13- I through 13- I7 

I.’ : ’  

(I’rovidcd hy Fluor Hailford) 
n ~ i l i t y  Support I~,stimatc.. ......................... 13-  I x 

n-o 



Y I "  
.le I 
4 4 "  
6.4 I 
0 4  I 
e o  Y 

n i  

z 
0 * 
t. 
Y 

,z 
U 
VI 
w 
0 

I 

c w  
V I 0  
0 0  
u u  

. . .  
* A d  

m 

0 0 0 0  
0 0 0 0  
0 0 0 0  

0 0 0 0  
I D 0 4 3  
n m m  + 

. . . .  

c 

w m w  
d N 3  

c 3 w  
N 

m 
T 
w 
e 
VI 
> 
m 

0 3 0  
0 0 0  
0 y l P  

, 0  
" 0  
Y O  

w 
3 

- 
U 
CI 
c - 
e 
YI 
0 
U 

c 
U 
Y 
3 
0 
a 
Y 

a 
4 
c 
0 
t. 

8 .  

0 



. a  N 

. L o  0 

a, 
Y 
0 
c 

u 
2 ,. 

rl 

u c  
w o  
d e  
0 3  

W 

e a  

- m  

z 
0 

e 
I 

H 
d 
U 
Lo 
Y 
0 

3 3  

m 
.4 
m 
0 
n 
3 
0 
3 

ID 
3 
r 
N 
ID 
N 
3 

.II 
d 

N 
n 
N 
II 
0 
a 
Ij 

r 
77 
111 * 
m 
1_1 

m 
ID 

* 

yl 
m 
m 
0 
P 
.4 
m 

ID 
N ., 
ID 
0 * 
3 

m 
ID * 
F 
ID 
0 
r 

- 
e 
U 
4 
D: 
c 
z 
0 
U 

* 
Lr 
I 

Lo 
E 
w 
z 
4 
e z 
0 
U 

I 

N 

A 

e 
0 
e 
m 
D 
Y) 

a 

z " 
W 
Y 
0 

w 
> 
f. 
I 

z +. 
Lr 
w 
n 

3 

H 

3 
3 
.4 

rl 
4 

YI 

ID 
rn 
rn 
r 
0 
3 

N 
0 
m 
ID 
m 
3 

r 
3 

.s 
ID 
m 
3 
N 
m 

m 
r 
r 
4 
n 

r 
m 

m 

.4 
m 
4 
0 
DI 
m 

r 
3 
4 
3 
m 
3 

r 
/9 
D 
m 
m 
r 

U 
z 
cc 
Y 
w 
z 
" z 
Y 

I 
I 
I 

* 

I 

Y 
a 
c 
w 
I 

N 
3 
.II 

rl 
4 
F. 
0 

3 
n 
N 
m 
3 
3 
n 

m 
3 
m 
N 
N 
v 

ID 
d 

ID 
3 
r 
N 
DI 
ID 
N 

N 
m 
m 
0 
m 

3 
0. 

4 

n 
n 
m 
N 

w 
N 

ID 
4 
ID 
m 
O ., 

r 
3 
c 
w 
0 
N 
N 

I 

w .. 
4 

" 
z 
w 
II 
Y 
w z 
" 
2 
W 

I 

I 

3 
.II 

rl 
4 
c 
0 

I INI:-7639. Rev. 0 
N 
m 
m 
m 
c 
DD 
3 

N * 
ID ., 
e 
N 

m 
3 

0 
Yl 
0 
0 
n 
ID 
3 

.s 
0 
w 
m 
"7 

m 
P 

m 

YI 

_I 

YI 
4 
r 
m 
3 

DD 
3 

r 
m 
0 
.4 

r 
N 
m 
m 
ID 
4 
3 

- 
Lo 
a 
Lr - 
w 
z 
w 
5 
Y " 
4 
z 
4 r 
z 
0 

c 
u 
D 
D: 
c 
W z 
0 
U 

0 
0 
0 
0 
O 
s 

w 

PI 
D1 
YI 
m 
P 
DD 
3 

N 
.4 
ID 

v 
.4 
n 

m 
3 

0 
m 
a. 
0 
m 
ID 
3 

* 
0 
* 
m 
YI 

m 
r 

n 

yl * 
Yl 
3 
r 
m 
4 

m 
4 

r 
m 
0 * 

r 
N 
DD 
"7 
ID 
3 
3 

Y 
a 
I 

I- z 
w 
5 
w " 
4 z 
z 
z. 
0 

I. 
U 
3 
cc 
e 
(0 

z 
0 
U 

a 

+. 

n 

a 
e 
0 
c 
m 
D 
Lo 

a 

P 

N " 
m 
N 

m 

P 
n 
n 

w 

m 
3 

0 
m 
m 
rn 
*I 

N 

r 
N 
m 
m 

* 
m 

N 

N 
0 
m 
m 
p/ 

rn 
r 
N 
m 
m 

"7 ., 
r 
m 
r 
4 

> 
W 
W 
a 
D: 
W 
z 
w 
.I , 
1: 
u 
4 
(L 

D: 
w 
z 
4 
f. 
z 
0 
U 

0 
0 
4 
3 ., 
.4 

I 



I INF7639.  Rev. 0 

N 
0 

* 
n 
3 

r 
3 d  

0 . 
Y m  
O N  ." 

- 4  
n o m  

> 

w 
0 
a 

U 
z * 

n Y I Y I m Y I  m 
N N N N N  N 

m m y l m m  m 
m m m m y l  YI 

N N N N N  N 
. . . . . .  

Y l m m  ., 0 
NN.. n N 

m Y I N  d w 
m o m  - 
" 3  N N 
. . . . .  

N r n N  s 10 
,,-*I 0 n 
n m r  10 * 
n . , w  .j r 
* N P O  .. 3 1 0  

> -  
Y I 4  

c. 

3 Y I  r 
D -  0 
0101 01 
N m  " 
L n N  n 
3 0  N 
d 3  

Y I m  YI 
N N  N 

%.m 01 
N " .  P 

X 
U 
4 
a 
e 
a z  
0 0  
E " *  
a *  
3 4  
m u  - . .  
* I "  

a n  
o w  0 
z z  5 

e a  = 
w o  
w e  0 
c z  a 

I 

* -  

0 

r 
m 
r 
01 * 

P 
N 
D 
x 

N 
N 

0 
10 
P 
0 
s 

3 
0 
w 
3 

01 
0 - 
m 
YI 
3 
01 
0 

w 
n 
m 
m 

n 
N 
n 
0 
0 

5 
w 
C 
w 
r 
w 

I] 
4 , 
0 
I. 
w 
a 
w 
e 
4 
rl 
3 
U 

e 
a 
4 
& 

0 
3 ., 
N - 

* 



N 
0 

m m m  
N N N  m m Y l  m 

N N N  N 

m m m Y l  m 
N N N N  N 

. , m n  w 
N N N  N 

W N m  -, 
N N N  N 

3 

3 

n o *  
4 

0 

c 
I w 

0 
0 
T 

YI 
T Y  

4 

0 0 0  C 
3 N n  m 
w w w  3 
N N n  Lo 
e * -  * * -  



I lNl'-7639. Rev. 0 

N 
0 

e 

n 

w w  
v i -  < & *  
* o m  

r 
e 
4 

. a  N 

. V I  0 

e. 
w 
0 
0 

U 
z 
r 

m m  ., *I 
N N  N N 

m m  m 
3 . -  3 

o m  m 
o r  c 

O n  n 
. .  . 

mDm r 
m *  0 
r 3  m 
m w  3 
i n  in 

3 . -  

m w  N 
3 -  3 
vi", N 
N N  m 

N N  

3 3  

3 2  - 
L I r  3 - -  y. 
z c  - 
W Y I  z 
M W  0 
V I € .  I 
w. c 
c e  u 
.YI w 
m z  Y 
0 0  VI 
V U  z 
1 z  
0 0  I 
II I 
c e  - 
v u  
w w  w 
Y I I  rl 
Y I V I  c 
z z  .. 
I* * 

, I  r 

* *  
I* 0 
b. -  0 

0 0 0 0  3 OD 

N N N  3 3 

0 m r . w  N N 
0 m 0 m  N N 

O N Y l I D  N n 
. . . .  . . 

Lo 
. - N O W  c 
0 0 0 0  VI 
> * * * I  0 VI 
L l r Y l L  u w 

0 m m m  N 
3 4 3  3 

0 m r e  N 
0 m 0 m  n 

0 N m w  n 
. . . .  . 

0 0 0 0  l. 
+ N - -  m 
0 0 0 0  3 
0 0 0 0  YI 
0 0 0 0  
m m m m  



0 
0 

n 
a 
4 

x a 
z a 

0 
4 e 
Lo T 

v z * 

u *  6. 
z z  w 
I 4  w 
6 . 3  3 
4L1. "l 

c c -  
Lo , < L o  
w r 4  
w w f .  
> * L o w  
* L o w e  
e *  4 
U W . 3 7 .  
4 4 -  
a v 3 *  
W Z l L o  
c r L 1 . w  
z r l w  
I O U  I 

z z  
c 4 o n  

x u 0  
e a  
L o w  I 
w v  w 
- a  0 
1 0  

. a  

. L o  

5 e w L o  

r ~ m  

U 
z 
H 

- 
w e 

u 
w z 

.2 - 
W 0 

a 
L1. 

Lo 
4 

Lo 
m 

I 

I 

e 
a 

Y 
I- - 
e 3  
I 

" 

13-0 

i ; w  a a  
Lo @.Ir 

. - Z  *i 
w a -  4 

I I1 * I, 
L o u .  
Y I1 4 

w 
- 2  

u e  
z 
* z  
I 

0 
a z  
0 0  
Y I  
ZLo 
4 3  
2 r l  " 
a z  
O I  
3 
3 e  
i r o  

Y 
e 
o *  
Y Z  

Y 
Lor 
e Y  
L o w  
0 4  
u z  

4 
e 5  
U 
4 c  
a u  
e w  
z *  
0 0  
u a  

L1. * 
ZLo 
w i r  
T I r  
w 
u *  
z 
4 0  
7 . w  

0 
a -  
a ,  
0 0  
I r a  
20. 
4 
31: 

w 
C Y  
u m  
w 
- w  
0 ,  
LL4 
0.3 

~m 

z 
0 

c 
4 e 
e 
Lo 

z 
I 
a 
4 I  " 
w *  
U X  
Z L  
4 
a ~w 
3 3  
L o a  
L o 4  

I 

H 

I 

0 * 
Lo 

- -  L L -  - 
I* N *I 
0 -  - I - 

m 

* N m 



w 

* 
z o  
w a  
T O  
Y Y  
Y Z  
a 4  
V I  e 
4 z  

a u w  
Z O Z T  
0 3 * >  
* . l e 0  
4 r a  
N Z * T  
* Y e w  
r l Y Y l Z  

c ~ a r l  

0 
0 w 

a 
c a w 

I 
e 
z .. - 

VI 
Y O  
o w  
4 -  
c u  
Z Y  
w l l  
UYI 
am 
w a  
a 

w 
" <  
Z U  

I D  
o z  
A 4  
rl 
0 -  
Ir 
c 

w o  
3 
e .  
e *  
4 z  w 
01: 
w a  
W t l  
a 3  
a 0  
0 . Y  
4 

z z  
w 4  
w 
m .  ." 
w 0  
> 3  
4 
I. 

I 

> 
v! 
0 
e 
VI 

I 

e 
VI 
0 
U 

c 
z 
w 
U 
Y 
a 
z 
0 
a 
3 

0 
w 
w 
4 
m 

0 
w 
a 
0 
rl 
w 
> 
w 
0 

z 
w 
w 
m 
Y 
> 
14 
I 

w 
0 
0 
U 

w 
z 

P. 

0 
0 
a 

N 
0 

r 
3.- 
0 . 

Y D I  
O N  ." 

m a  
- o m  

L3 
rl 
Y 
I 

Y 
0 

L1 
Y 
VI 

m 

VI 

a 

b. 

w 
a: 
Y 
a 
a 
a 

VI 
rl 
0 
0 
$- 

rl 
rl * 
Z 
VI 

a 
0 
Y 

e m  
Z Y  
Y O  
r 3  
z r l  
a u  
Y Z  
>I 
0 
0 -  

z 
Y Y  
o r  
(l 

W I  
" 3  
4 0  
V I w  
3 e 
a x  
0 0  
e -  

a 
Y * * 
a 
Y 
a 

- I 
0 
ll 
rl 
a 
0 
e 
w 
e 
y1 
0 
U 

a 
Y 
a 
0 
m 
4 
rl 

a 
0 
D 

rl 
a 

rl 
a 
0 .  
a -  
rlrl 

0 
0 -  
c 
c 

a z  
o w  
D T  
4 a  
2' 

3 
e 0  
I r w  
4 
a e  
u m  

w -  
* * a  
U l l Y  
w - z  
a z  
- a 0  
o a w  

o a  
o u w  
c z I *  * 
0 0 2  
Y O  * * *  
L 1 u  
a o ,  

. a *  
z r l m  
w o z  
w e 0  
m c u  z 
w o w  
4 U Y  
I I r  
e 

c z *  
T 

a a 0  
0 - W  

3 w  
a 0 3  
o w  
c w  
v o x  
4 w u  
Y Z 3  

* a  
4 0 -  

a o  

r l m e  

a m e  

m u m  

c 
Y 
4 
a 
U 

2 
c 

e 
U 
Y 
a 
0 
I 

0 
e 
0 
w 
w 
.I 
a 
a 

. a  

a w  w 
x m  

0 .  
w u  z 
e *  w 

I a  
e m  VI 
V I -  4 
w 4  3 

a a o  
n 

0 0 0  w 
z - a  - 
4 i 

Y O  a 
0 > z  a w - 4  u 
a c  
rl aw z 
w e u  4 
> w -  
0 z e  Y 

r w  0 
w TVI z 
a 0  3 
4 < w  0 

> a  
w VI a *  = 
w w 4 c  0 
o n  e 4  u 
4 4 w a  
c e z *  w 
z z W V I  e 
w w 0 -  4 
v u  z 
e 0: w *  VI 
w w e x  a 
a a - 0  0 

w a  c c e  U 
u u o r l  4 
w w a 4  e 
a a o a  - - a w  w 
0 0 z z  5 

o a w  n 

w - >  n 

z z a w  o 

0 
Y 
3 z * 
c z 
0 
U 

VI 
a 
0 
e 
U 
4 
Y 

e 
VI 
0 
U 

z 
I 

U m 



0 
0 

Y 
0 
0 

0 
0 

N 
r.0 
F( 

3 
0 

Y .  
o m  

N ." 
a n 4  

a m  

a .  
0. 
a *  z 
v l w  
mlz 
u w  * "  
0 4  
z z  
- 4  r 
Y 
" 2  
z o  
< -  
I *  
u u  

3 
m a  
u e  
- V I  
a z  
LLO 
U 

z 
0 0  
- z  
t .4 
4 
r l w  
d 2  
u *  
Y I a  
w w  

w 
u z  * *  
E "  
0 2  
z w  
0 
U Y  
w o  

YI 
rl 
I 
4 e 
w 
c 

c 
VI 
0 
U 

w 
I 
e 
z 
I 
e 
I 

- 
I 

rl 
Y 
> 
w 
i 

c 
0 
m 

" - 
VI 

I V I  - e  
a 

w o  
aLL 
3 Y  
e -  
U 
3 *  
e a  
e 4  
V I S  r 
2 3  
LYI 
0 
o w  
Y 3  
4 *  
w 
a 2  
m o  

m .  
3 

P 
0 

> 
Y 

w w  
I U  * *  

Y 
L L L  
0 0  

o u  
e z  
I 

d Y  

w 
c w  
4 3  
0 -  
.a 
3 >  

m 

c 
0 
rll 

0 * 
Y 
3 

VI 
z 
0 

0 

e 
4 0  
r l z  
> I  
u *  
a 4  
4 a  
u w  

P 

U 0 m 



N 
r 0  
3 

4 
0 

c. 
o m  

N 
.u 

m n 4  
o m  

U 
z 
I 

YI r 

z 
0 
I 
e 
U 
3 
DL 
e 
m z 
0 
0 

u z 
e 
3 

I 

c 



I-INF-7639, Rev. 0 

0 
0 

0 
m 

v n  
A 0  

+ 
Y O  
0. 

n 
0.0 
4 - 4  

m 

o m  

W Y  
" L -  
4 4 2  
l i n m  

w 
Lo 
3 

a 
4 " 
u * 
Ir 
I 

z 
w 
m 

k. 
U 
w 
b 
0 
b 
& 

0 
Y 
I 
0 
a 

. r l  
L o o  
Z Y  
0 
I W  

4 
d a  
W "  
L 1 . I  
0 

vi 
L . r  
z 4  
w e  " 
2 0  

. m  u 

1 4  
m o  
U L . .  l i z  
o m  

* m  

li 

n-IO 



0 
u. 
o m  

N 
.u 

4 n 4  
r ( o m  

3 4  

(0 
Y 

(0 
a 
0 * 
M 

YIZ 
T O  
a x  
< L o  .3z u 
4 0  z 

0 4  9 ).* * 

I *  

z *  n 

z n  3 
6 4  m u a  

z 
0 * * 
Ij 
I 
a 
U 
YI 
Y 
n 

W 
z 
LI 
Y 
w z 
u z 
w 

M 

M 

0 
0 
0 

U 
z * 





.a 
4 

0 
c 

U 
W 
n 
0 
d 
LL 

r 

r 





llNI,'-76?9. Rc\ .  0 

I w 
0 
ci 

10 
N 

VI 
3 
CI 

m 

10 
3 

10 
m 
m 

N 
*) 

N 
CI 

m 

YI 
N 
3 

Y .  
Y y l  

u m  
" 1 0  
" 0  
I .  
. c  



Lo 

e 
w w  
w u  
L.0 
J 

. J  

. L o  

u 
z 
H 

Lo 
w 

P 
0 
D: 

w 
0 
0 

(D 

3 

0 

1 3 - 1 6  



W Y  
w e  
4 4 >  
a o m  

3 N 3  

* VI 
rl 0 
4 z o  
V I w z  
n 

es: 
x 0.Y 
u - -  
4 z c  * o m  

w 

r 
n 
u 

n 
n " 
., 

N 
u 
r 

N 
3 " 

rl 
4 
c 
0 
e 
e 
U 
W 
'3 
0 
L: 
a 



I INF-7639 
Rcv. 0 

Implement SAR 

Perform Self Assessment 

Correct Deficiencies 

SUMMARY ROM ESTIMATE 

0 

32000 42000 

90000 140000 

60000 85000 

ACTIVITY I FY02 1 FY03 I FY04 I FY05 
I I I I 

Correct Prestarts 

DOE Readiness 

70000 130000 

38000 38000 

I I I I 

Env Compliance Support to Operations 1 90,0001 90,0001 90,0001 
I I I I 
I I I I 

TOTAL FACILITY SUPPORT/SLUDGE 1 11597771 19228241 18530001 848000 
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SLUDGE HANDLING SYSTEM 

Outline Specification 

SECTION 03200 -CONCRETE REINFORCEMENT 

PART2 - PRODUCTS 

'..- 3 3  MATERIALS 

2.2.1 Welded Wire Fabric: ASTM A 185, of sizes and mesh dimensions shown on the 
Drawings. 

Reinforcing Steel: ASTM A 61 5/A 615 M, mininium 3,ield Icwl of(irade 60 
round bars, deformed. except where noted otherwise 011 the Ilrawings. 

Chairs lor Support of Rcinlorcenicnt: Class A welded-wire units 01' precast 
concrete blocks. 

Tic Wire: ASTM A 853-carbon steel. 1.6 mni ( 1  6 gage) minimum. onncalcd 

2.2.2 

2 . 2 3  

2.2.5 

SECTION 03300 - CAST-IN-PLACE CONCRETE 

I'AR'I' 2 - PRODUCTS 

2.2 MATERIALS 

2.2.1 Concrete 

2.2.1. I Cement: ASTM C 150. Type I 1  (low alkali). l l y  Ash content is allo\vable in 
accordance with recommendations o f40  CFR 249.12 and 249.1.3. 

Aggregates: ASTM C 33. 38 mm (1-112 inch) ~iiaximuni size 

Air-entraining admixture: ASTM C 260; Sika Chemical Company "SIKA A I X "  
C:heni-Masters Corporation "Adz-Air," or Protex Industries "AIiS." 

2.2.1 .2 

2.2.l..3 

2.2. I .4 Properties: 

a. 
b. 
e. 
d.  

Minimum allowable compressive strength: 3000 Ibiin' at 2X days. 
Slump: 100 mni (4 inches) in accordance with ACI -301. Section 3.5 
Air content: In  accordance with ACI 301. Table 3.4.1. 
Proportions: In accordance \villi ACI 301, Sections j . X  and . I O .  and 
ASTM C 94. 

2.2.3 Reinlbrcing Steel 
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2.2.3.1 

2.2.3.2 

2.2 3 . 3  

2.2.4 Joint Materials 

Steel bars: ASTM A 61 5 ,  deformed, (irade 60. 

Welded-wire fabric: ASTM A 185. 

Tic wire: ASTM A 853-carbon steel, I .G mni ( I  6-gagc) minimum. ;uine:rlcd. 

2.2.4.1 

2.2.4.2 

2.2.5 

Expansion joint tiller: Sce Section 07900 

Sealant: See Section 07900, Type I 1  

Nonshrink Grout: ASTM C 1 107; Sika Corporation "Sika Grout 212." or Master 
Builders "Masterflow 71 3." 

2.2.6 Forms: Wood, steel, plywood, o r  Masonitc C'orporation "C'oncre[c Forin 
Prcsdwood," as required for various spccilicd linishcs. 

Form Coating Materials: Symons Corporation "Magic Kotc." AC' I lorn 
Incorporated "Form Shield.'' or Burke Company "Burke Rclease No.  1 ." 

2.2.7 

SECTION 05055 EXPANSION ANCHORS 

PARI '2  - PRODUCTS 

2.2 MAI'ERIA1.S 

2.2.1 Expansion anchors: I i i l t i  Fastening Systems "Kwik-Bolt 11." 

SECTION 05120 STRUCTURAL STEEL 

P A R T 2  - PRODlJCTS 

2.2 MATERIALS 

2.2.1 

2.2.2 

Rolled Steel Shapes and Plates: ASI'M A 36. 

Steel Bars and Rods: ASTM A 108, minimum yield 36.000 Ihiin'. niaximum 
carbon content 0.35%. 

2.2.3 

2.2.4 

2.2.5 Fastencrs 

Steel Tubing: ASTM A 500, Grade [A], [HI .  IC], o r  AS'I'M A 501 

Steel Pipe: ASTM A 53. Type E or S. Grade R 



2.2.5.1 

2.2.5.2 Bolts: 

Fasteners shall have a Class 2 tit. 

a.  
b. 

For geiicral application: ASTM A 307, Grade A or 13. 
For permanent strucliiral steel coluinn and beam coi i i iecl ions: 
ASTM A 325, Type I .  plain (noncoated) or galvanized; 01- AS'I'M A 400. 
Type 1 or 2. 

2.2.5.3 Nuts: 

a. 
b. 

C. 

d.  

For ASTM A 307 bolts: AS'IM A 563, Grade A. lieavy Iicx. 
For A S l M  A 325 plain (noncoated) bolts: ASTM A 56.3. (iradc c'. plain. 
heavy hex. 
For ASTM A 325 gillvanired bolts: AS'I'M A 563. Grade 111 I. galvanized. 
heavy hex. 
For ASTM A 400 holts: ASTM A 563, Grade DII. heavy Iicx. 

2.11.5.4 Washers: 

a. 
b. 

lxpansion anchors: See Section 05055 

Weld studs: Nelson Stud Welding Company 'l'ype )CI'LJ, II 141,). IS31.). 

For ASTM A 325 or AS'I'M A 490 holts: AS'I'M I: 436. circulx.  
For ASTM A.307 bolts: ASMI: B18.21.1. 

2.2.5.5 

2.2.5.6 

2.2.6 Welding Electrodes: E70XX 

7.2.7 Nonshrink Grout: Nonmetallic type; LIS Grout Corporation "Fivc Star (;rout." 
I lallemitc Tor- l iok" Anchoring Cement. or Master Builders "Masterllow, 71 3." 

2.2.8 Paint:: See Scction 09900. 

SECTION 05500 METAL FABRICATIONS 

PART 2 - I'RODIJCTS 

2.2 MATERIALS 

2.2.1 

2.2.2 

2.2.3 

Rolled Steel Shapes. Plates. and Bars: ASI'M A 36 

Stccl Pipe: ASTM A 53 (hlack). standard weight. Schcdulc 40. 

Steel Tiibing: AS'I'M A 500. Grade B 



2.2.4 

2.2.4.1 

2.2.4.2 

2.2.4.3 

2.2.4.4 

2.2.4.5 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

2.2.8.1 

2.2.8.2 

2.2.8.3 

2.2.9 

Fasteners 

Bolts: ASTM A 307. Grade A or B. 

Nuts: ASTM A 563. Grade A, heavy liex 

Washers: ASTM I: 844. circular. 

Expansion anchors: See Section 05055 

Weld studs: Nelson Stud Welding Company 'l'ypc lCl'l,l, 11141.1. JS.31,) 

Welding Electrodes: E70XX 

Metal Grating: 1;s l<R-G-O61. ' lypc 1. [Class I .  Material S. hot-dip ~ a l ~ ~ a n i z c d ~  
[Class I ,  Material SSJ [Class 2. Material A ] .  Grating shall bc plain s u r ~ a c c  typc 
with end-banding bars, size shown on the Drawings. Provide nian~iliicturcr's 
standard clips lor attachment to liaming. 

Paint:: See Section 09900. 

Supports: Interchangeable clianncls. channel spring nuts. and bolts; Ilnistrut 
Corporation "Unistrut" or "13-1-inc" 

Channels: 1-518 inclies wide by [13/16] 11-3/Sl [ I - S i S ]  13-1/41 incli(cs) deep 

Chaniiel spring nuts: Manuljct~trcr's standard 

Bolts (for LISC with channel spring nuts): Mannt'acturer's standard 

Support Clamps (for rigid steel conduit): Manuljcturer's standard 

SECTION 05555 

P A R I  2 - I'RODIJC'I'S 

2.2 MATERIAIS 

2.2.1 

2.2.2 

STAINLESS STEEL PIT LINER 

Stainless Steel Plate. Sheet. and Strip: ASTM A 240, ' lypc 3041.. l i t l l y  annealed. 

Stainless Steel Ilars and Shapes: AS'I'M A 276. J'ype 3041,. cold linishcd. liilly 
annealed, sizes s l i ~ w n  on the I)rawings. 

Concrete Anchors: ASTM A 108. low-carbon steel. hcaded stud typc. Nelson 
Stud Welding Company 'l'ype I14L. length shown on the Drawings. 

Filler Metal: AWS A5.4 [E 3081,-15 or 161. or AWS A5.9 ItJII 3OXI,]. 

2.2.3 

2.2.4 
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SECTION 05600 SPECIAL METAL FABRICATIONS 

PART 2 - PRODUCTS 

2.2 M A  ITRIALS 

2.2. I 

2.2.2 

2 . 2 3  

Stainless Steel Sheet: AS'I'M A 167. Type 3041.. f i i l ly anncalcd 

Other stainless steel as shown on thc Drawings. 

Carbon Steel: ASTM A 36 or ASTM A 570 as shown on the Ilrawiiigs. 

SECTION 07900 .JOINT SEALERS 

I'AR'I' 2 - I'RODIJC'T'S 

2.2 M A'T'ERI A I ~ S 

2.2. I Sealants 

2.2.1.1 Nonlircstopping: 

2.2.1.2 

2.2.2..3 

2 .2 . j  

2.2.4 

a. 

c. 

d. 

Fircstopping systems: 

a. Scalant: II'I'V Silicone Foam; Semco "I'R 8 5 5  RI'V," I)ow C'orning 
"Type 3-6548 RI'V." or General Electric "Type R'I'V XOO." 

h .  Caulking compound: 3M Company "CI' 25." 
c. I'utty: 3M Company "303." 
d.  

'l'ype I ,  2-component polysultide: FS ~I"l'-S-00227. 'l'ype II. nonsag typc. 
Type 11, 1 -compoIlellt polysullide: I S  ~I"I-S-O0230, Type II. ionsag typc. 
Type 111, polyurethane: FS '1"1'-S-O0227. Type 1. Class A. 
multi-component, self-levcling type. 
('sulking Compound: I3 TT-C-00598, oil-base typc. 

b. 

Forming or damming: Manville Company "Marinitc l3oard." 
"Cera Form Board," or "Cerachromc I3lanket." 

I.'irestopping devices: Listed in IIL Fire Resistance Directory or FM Approval 
Guide for intended application. 

l'riiiier: Nonstaining type, recommended by manufacturer o1'sealanL o r  caulking 
compound lor intendcd application. 

Backer Rod: Closcd-cell polyethylene foam rod. approsiinatcly 25% largcr than 
width ofjoint in which to be installed. 



2.2.5 Expansion Joint Filler: ASTM D 994, or  Watson Bowman & Acme Corporation 
"W" Series. 

2.2.6 

SECTION 09805 SPECIAL PROTECTIVE COATING 

Bond Breaker Tape: Polyethylene tape with pressure-sensitive adhesive. 

PAICI'2 - 

2.2 

2.2. I 

2.2.1.1 

2.2.1.2 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

PRODUCTS 

MATERIALS 

General 

Primers, thinners, and coating accessory materials shall be produced and approved 
for use by same manufacturer a s  linish coating system. 

Field coatings shall be VOC compliant with a niaxiniuni volatile organic content 
o f 3 5 0  g i L  (2.9 Ib/gal). 

Filler and concrete surfacer: Epoxy-based tiller or mastic. " N ~ i - K l d  1 141'" by 
Protective Coatings Division of Amcron; " Wall-Nu" by Steelcote M;inulxturing 
Co.; or "Carboline 201 1 S" by Carboline Co. 

Surface conditioner for galvanized metals: "Galvaprcp SG" by Amcheni I'roducts 
or "Rustbond Penetrating Sealer" by Carboline Co. 

Shop primer: Inorganic zinc prinicr. "1)imetcotc Steel I'rinicr 205" by I'rotcctivc 
Coatings Division of Ameron; "MClI 21 00, Type 5" by Stcclcolc Manufacturing 
Co.; or "Carbo Zinc 11" or "Carbo Zinc D7 WB" by Carboline ('o. 

Field prinier for ferrous metals and carbon steel: l i~ist  inhibitivc epoxy-hascd 
primer. "Amereoat 385P" or "Anicrlock 400" by I'rotcctivc Coatings IXvision 01' 
Ameron; "Monomid Metal Primer" by Steelcote Manufacturing Co.: or 
"Carboline 893" by Carboline Co. 

Primer for concrete surfaces: Minimum 95% solids epoxy-hascd coating. 
"Nu-Klad 105A" by Protective Coatings Division o f  Amernn: "C'arbolinc 201 1 " 
by Carboline eo.; or "Monomid I libuild Intcrmediate" hy Steelcote Monulhcturing 
Co. 

Primer for wallboard (sheetrock) o r  plaster: "Amerguard 3.35" hy I'rotcctive 
Coatings Division of Ameron; "Monomid I libuild Intermediate" hy Stcclcotc 
Manufacturing Co.; or "Sanitile Sealer" by Carboline Co. 

Base coat for concrete and concrete block: Iligh-solids. epoxy-hasccl coating. 
"Anierlock 400" or "Amercoat 35 I "  by Protective Coatings Division 01'Amcron: 
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2.2.9 

2.2.'). 1 

2.2.9.2 

2.2.0. -3 

2.2. I O  

"l'ilc-X 3000" by Steelcotc ManLifactLiring Co.; or "Carboline 80.3'' hy 
Carboline Co. 

I:inish coatings and top coats: Abrasive-resistant aliphatic polytircthanc or 
siloxane or aliphatic type epoxy. 

Aliphatic polyurcthane: "Amcrshield" by I'rotective Coatings 1)ivision of 
Amcron: "Carbothane 134 HS" by Carboline Co. 

Aliphatic epoxy: "Tile-X 3000" by Stcclcote Manufactwing Co 

Siloxane epoxy: "PSX 700" by Protective C'oatings Division ol' Ameron 

Abrasive-resistant concrete lloor coatings: I li-build, self-lcvcling epoxy.  
"NLI-KIxI 120" by Protective Coatings Division of Ameron: "Color Top" hy 
Steclcotc Manufacturing Cco.; or "l>uochcm 9400" by Carboline ( ~ o .  
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Coat Description 

PART3 - EXECU'I'ION 

Color 

3.5 

Field Primer 
Finish Aliphatic polyurethane 

~~ 

Ferrous Metals 
Shop Primer ~- 

illiphatic polyurethane 

0 l i  

Grey or off-white 

Aluminum 

I 0 R 

Aliphatic cpoxy 

Grcy or red 
I:icld Primer (ircy o r  off-white 

Finish Aliphatic polyurclhanc Aluminum 

Shop I'rimer 

Surface 
Conditioner 

12.7 (0 .50  

I78 (7.0 

102 (4.0 

Srcy or red 
3rcy o r  oll-white 

4lumlnulll 
- 

Aluminum or 
iilver-grey 

1 

Zinc (Galvanized Metals) 

Field Primer 

Finish 

A I iini i iiiim or 
silvcr-grey 

Aliphatic epoxy 

~~ 

Minimum 
Dry Film 

I Im (mils) 

I78 (7.0 

IO2 (4.0 
~~ 

203 ( X . 0  

SI  (2 .0  

127 ( 5 . 0  

102 (4.0 

203 ( X . 0  

Aliphatic cpoxy Aluminum or 
silver-grey 

203 (8.C 

SECTION 09900 PAINTING 

PART 2 - PRODUCI'S 
2.2 MATERIALS 

2.2.1 Paint shall be enamel. 



SECTION 13440 INSTRUMENTATION 

I ’ARrI  - GENERAL 

I . 3  

1 3 . 2  

1.3.3 

1.3..3.1.1 

1.3.3.1.2 

1 .333 

1.3.4 

QUALITY ASSUI(ANC‘1: 

Commercial Grade Item I’rocurcmcnt: See Practice 134.200. I O S X  

ElcctricaliEIectronic Product Acceptability 

Each product shall he listed for intended use in one ofthe following and slxill hear 
listing organization’s label. I n  ahsencc of label. provide dociinie~it~itioii that veri lies 
product listing. 

a. FM Approval Guide. 
h. IJL Electrical Appliance and lltilization 1:quipment Directory 
c. lJL Electrical Construction Materials Directory. 

If product is not listed i n  ahovc directories or guide, provide product that has hccn 
tested and certified by a laboratory that has been nationally rccognizcd in accordancc 
with 29 CFR 1910.7. Provide the Ibllowing. 

a. OSHA documentation that dcmonstratcs recognition. 
b. 1,ahoratory documcntatioii that vcrilies testing in accordance wit11 inationnl code 

o r  standard. 

I f  product is not listed by 111. or FM and i f a  nationally recognized laboratory is 
not available, submit descriptive literature to Dcsign Engineer. I.itcraturc shal l  
include product specification and description of intendcd application. 

Misrepresented Products: See Practice 134.200.1500 for reqiiircd nnciisi~rcs to 
prevent use of niisrcprescnted products. 

f’ART2 - PRODUCTS 

2 . j  EQUl PMENT 

2 3 . 1  INSTRUMENTS 

The following lists the anticipated ins~rumcnlation and control clemcnts rcquircd hascd on the 
Process Flow Diagrams. This list will be iiscd to assess the size of the overall control system lor 
evaluation of alternatives. 
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TAG DESCRII'TION 
I Iielium I'urgc I:T 1 Flow t<lement integratcd with Traiismittcr for 
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SECTION 14600 HOISTS AND CRANES 

PART2 - PRODIJCTS 

2.2 EQUIPMENT 

2.2. I . I  I look: The hook used to lift sludge hearing containcrs in the 'l'-l'lont tiiiiiicl. 
canyon. and cells, shall he a Precision Cutting 'l'cchnologies lihricatcd hook and 
hail per drawing ES-SIIS-M5. 

Load Cell: The load cell, used integrally and in conjunction with the h o o k .  shal l  
be a Mass Load Technologies. 10,000 pound capacity load cell with wireless 
technology, part No. ML 1800 (includes ML895 remote digital readout and 
transceiver attached to load cell). Includes modification per buyer's drawing. 

2.2.1.2 

2.3 MATERIAL 

2.3.1 Hook and Bail: size per drawing ES-SIIS-M5. ASTM A-5XX. grade 50  (corrosion 
resistant. high strength, low allow steel). 

Load Cell: American Iron and Steel Institute (AlSl) 4340 annealed al loy steel 2.3.2 

SECTION 15300 FIRE PROTECTION 

P A R T 2  - PROIIUCTS 

2.2 MA'I'ERIALS 

2.2.1 Piping 

2.2.1.1 Pipe and fittings: In accordance with NFI'A 13 li)r sprinkler system and NI;PA 14 
for dry stand pipe Schedule 40 steel. threaded or groovcd type (rubher gaskctcd). 

2.2.1.2 

2.2.2 

a. 

h. 

Flexible and rigid couplings: Bolted sleeve type lnr use with grooved-end pipe. 
with rubber rings for sealing. 

Reducers: 1 -piece concentric threaded reducers o r  reducing tees lor straight run  
reduction in pipe sizes. Grooved type, rubber gusketed reducing couplings, and 
hexagonal or face bushings shall not be used without approval 

Welded fittings, approved or listed for shop welding only, may he iiscd i n  
shop-assembled piping sections. 
Rubber gasketed fittings for use with plain-end pipe shall not be used. 
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2 . 2 3  

2.2.4 
2.2.4.1 

2.2.4.2 

2.2.5 

2.2.6 

2.2.6. I 

2.2.6.2 

2.2.7 

2.3 

2.3.1 

2.3.2 

2 . 3 3  

2..>..>.1 1 3  

23.4  

Identification 1,abcls: Approximately 60 by 350 mm (2-1/4 by 14 inclics). bearing 
words FIRE PROTIXY'ION WATER, and a direction arrow. I A x l s  shall have 
white characters on red background and adhesive backing. 

Expansion Anchors: 
1;or concrete: FS FF-S.325, wedge typc; I lilti I.'astening Systems "Kwik- lh l t  11." 
ITW-Ramset "'I'rubolt Wedge Anchor," o r  approved substitute. I'lug type 
anchors, set by driving anchor bodies into holes and over plugs. shall not be used. 

For filled concrete blocks: FS IT-S-325, slccve type; Hilti Fastening Systems 
"Ilol-Hugger," ITW-Raniset "Dynabolt Sleeve Anchor," or approved substitute 
If open cells are contacted. use toggle bolts. 

Penetration Sealants: 

Penetration Packing 

Nonlircstopping: Fiberglass o r  mineral wool. 

Vircstopping devices: 1,istcd i n  lJL Fire Resistance Directory or I:M Approval 
Guide for intended application. 

Paint: 

EQUIPMENT 

Water Motor Alarm Gong: Weatherproof nicchanical gong \villi hood. complete 
with drain and interconnecting piping. 

Backflow Prevention Assembly: Flanged reduced-pressure principle type \vi01 
OS&Y gate type isolation valves. Assembly shall be a model included on current 
list of  State of Washington. Ikpartment of Ilealtli, and Approved I3ackllow 
Prevention Assemblies. 

Switches 

Water-flow alarm pressure switch for installation on sprinkler syskm rctard 
chamber: Pressure operated having built-in adjustable-time rctard lkaturc that may 
be set from 0 seconds to 1 minute or more. Retard feature shall recycle instantly 
and automatically, and have no build-up. 

Automatic Sprinklers: Nominal 15 nim (li2-inch) diameter oriliccs. rated for 
ordinary- temperature classi lication, unless other temperature ratings are required 
by NFPA 13 Extended coverage heads shall not he used. 
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2.3.5 

2.3.6 

2 3 . 7  

Sprinkler Head Guards: Formed wire or forged steel, suitable h r  LISC uith upright 
or pendent sprinklers that can be attached or removed without disturbing sprinklcr 
head. 

Sprinkler Cabinet: Provide with required number o l  sprinkler heads of ratings and 
types installed, sprinkler wrench, and locate adjacent to riser. 

Fire Department Connection: Brass or Brass linishcd body. with sel 1-closing 
[single] [or] [double] clapper, threaded plugs and chains. automalic balldrip valve. 
and escutcheon plate. Connection shall be 100 iiim (4-inch) NPT by 65 inn1 
(2-IR-inch) hose thread by 65 mm (2-112-inch) hose thread. Iiose threads shal l  
be 3 threadsicm (7-112 threadshnch), in  aceordanec with NII’A IO63 and used on 
sprinkler system and dry stand pipe system. 

2.3.8 

2.3.9 System Risers 

2.3.9.1 

Check Valves: Iron body where shown on the Drawings 

Valve assemblies: 
retard chamber, system main-drain valve assembly, and water motor-alarm gong. 

Gatc valves: OS&Y, iron body where shown on the Ilrauings 

150 mm (6-inch) alarm-check assembly with standard trim, 

2.3.9.2 

2.3.10 Dry Hose System 

2.3.10. I 

2.3.10.2 

100 mm (4-inch)galvanized pipe, inside and out 

1:lexible and rigid couplings: bolted Sleeve ‘Iypc for use with grooved-end pipe. 
with rubber rings for sealing. 

SECTION 15493 

PART 2- PRODIJCTS 

CHEMICAL PROCESS PIPING SYSTEMS 

2.1.1 MATERIALS 

1 .1 .1  . I  Pipe: Pipe code M-9, majority 1 inchiother sizes pcr drawings, ASTM A-3 12 typc 3041. 
stainless steel. 

Valves: Flanged ball valves for odoff service, 3 16 stainlcss stccl 

Pipe supports: Stainless steel shapes, ASTM A 276, Type 304 o r  3041.. ;is 
required. 

2.1 . I  .2 

1.1.1.3 
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2.2.2 

2.7.2. I 

2.2.2.2 

2.2.2.4 

7.2.2.5 

2.7.7.6 

2.2..3 

2.2.4 

2.2.5 

7.2.0 

E(.?( I I PM EN’I 

Cooling System Pump: The pump used in the heat exchange system. located in 
the container storage pool cell. shall be a Ciorman-Rupp, self-priming centrifugal. 
stc~inless steel. belt drivcn, I 112” x 1 112”. 10GI’M@25’ TDH, with 36OORPM. 
1 Ill’. 3-phase 208-2301460V TEFC motor, Part No. 81-112E9-B 

Ion-exchange System Pump: ’fhe pump used in the ion-exchange system, located 
in  the container storage pool, shall be a Gorman-Rupp, self-priming centrifugal. 
cast iron, belt driven, 1” x I”, IOGPM@lOO’ ‘fDll, with 3600RPM, 21HP, 3-phase 
208-23014hOV ‘I’I~t~C motor. Part No. 31A3-B. Note: low flow/ high head self- 
priming stainless steel centrifugal pumps are not readily available; cast iron is a 
viable 2”“ choice material. 

Thc pump used in the pool water cooling system (located i n  the container storage 
pool). which takes its feed from the cooling system tank, shall be a Cioulds. end- 
suction centrifiigal, stainless steel, close-coupled, 1” x 1 %”. 1 SCil’M 
with 1800111’M, 1 HP, 3-phase, 208-2301460V motor. Part No. 3 100. 

Sump Pumps: The sump pump tiscd i n  both the wet and dry cell sumps shall he a 
(;orman-Rupp, submersible, stainless steel wettcd parts, 1 %”. I O(;PM/rr)20’ TDI I.  
with 3400RPM. 1/311P, I-phase, I15V. 60Ilz. T131T motor. Part N o .  SI 1/2C3. 

C’hiller: The chiller used as part ofthe pool water cooling system, located in the 
pipe gallery, shall he a Technical Systems, air cooled water chiller, copper tubes. 
a1 t i n i i n ~ i n i  fins, carbon case, 7gpm throughput, 60 1.‘ i n  and 45 I: out. mininium 
52.000 I3’I’UiI~lR (4.33 ton) capacity, with 5 HP compressor and % I l l ’  condcnscr 
Lui. Series 30, part No.  30AOLSS. Note: the chiller will he locatcd i n  the pipe 
gallery. and will not utilize or contact the demineralized and potentially 
contaminated pool water. Therefore. a specially fabricated stainless chiller will 
not bc used. 

I lent I:xchanger: The heat exchanger used as part ofthc pool water cooling 
system. located i n  the container storage pool, shall he an ITT Standard, shell and 
tube. stainless steel, 1 pass shell14 pass tube, 7gpm throughput. 75 F in and 60 I: 
out shell side and 45 I: in and 60 F out tube side. minimum 52.000 13’I‘U/I1R (4.33 
ton) capacity. Series SSCF. model No. 03036. 

Specid Protective Coating: See Section 09805 

I’ainting: See Section 09900. 

Penetration Sealants: See Section 07900 

Pipe Supports: Standard, manulactured components as shown on the Drawings. 
Pipe supports and attachments welded to pressure-containnieiit boundaries may he 

D-15 
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2.2.7 

noncertified matcrial. provided material bears a type idcntil'ying inark. is suitable 
for welding, and compatible with material to which i t  is attached. 

Expansion Anchors: See Scction 05055. 
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Max Operating Pressure 
kPa (lbf/in2) gage 

690 ( 100) 

Service Test Pressure Max Operating 
kPa (Ibf/in2) gage Temp 

"C ( "F) 

65  ( 1  50) 

*Examples* 
Demineralized 

DN40 through DN250 (1 -112 through 
I0 inch) 

ASI'M A 3 12M (ASTM A 3 I2), 
Grade 'IT .304I,, sean11ess. 

Schcdule 40s 

Water (DMW) 

IIN300 (I 2 inch) and larger 

ASTM A 3 12M 
(AS'rM A 3 I ? ) ,  (irade '1.1' 
3041,. welded. 

Standard w i d i t  

Sizes 

Pipe 

Wall 'Ihickness 

Fittings 

Flanges 

(iaskets 

Valves 

Gate 

Globe 

Check 

ASTM A 403M (ASTM A 403). Class WP 3041.. h~ittwelding i n  
accordance with ASME 131 6.9, wall thickness to match pipe. 

ASTM A IX2M (ASTM A 182). Grade I: 3041,. Class 150. lorgcd, raised 
lace. weld neck i i i  accordance with ASME 1316.5. f3ore to malch 
nine ID. llse flat lace where niatiiw to Ilat-face Ilaiwes. 

ASTM A 193M (ASI'M A 19.3). Gradc R8. allov-stccl studs. and 
ASTM A 194M (ASTM A 194). Grade 8F, hcavy Ilex tiiits. 

Spiral-wound, nonasbestos, 4.45 in1111 (0.175 inch) thick. with 6 mni 
(l1X-inch) thick carbon steel gage ring; (iarlock Guardian 'I'lpe VI<. o r  
1:lexitollic Style CCi with flexitc super tiller. Use lull-lice gaskets with 
Ilat-lace Ilangcs; (iarlock "Hlue-Gird" Style -3000. or Anchor I'acking 
"Clean I.eal" No. 443. 

ASTM A 351 M (AS'I'M A -351). Grade CVXM. C:lass 150. I-aised-Lice 
Ilanged ends. tcflon gaskets and seals. 

OS&Y bolted bonnet. solid-wedge disc. rising stem. integral scat 

~~~ 

OS&Y bolted bonnet. plug type disc, rising stem, integral scat. 

Bolted cover. swing. integral scat 



SECTION 16721 

PART 2 - I'ROI>IIC'I'S 

FIRE ALARM AND FIRE DETECTION SYSTEMS 

2.2 

2.2. I 

2.2.1.1 

2.2.1.2 

2.2.1 .3 

2.2.1.4 

2.2. I .5 

2.2.1.6 

2.2. I .7 

2.2.1.8 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.6.1 

2.2.6.2 

MATER I ALS 

('onduit. Fittings, and Boxes 

Conduit: ANSI (180.1. 1 3  WW-C-566, IJL 797. and 1242 

I'VC coating on rigid steel conduit: NEMA RN I .  Type A-40, factory applied. 

Ilexiblc-metal conduit shall have an integral ground conductor, 

b'ittings li,r rigid steel and I<MT conduit: NICMA I:L3 1 .  Use compression type. 
threadless littings with EMT. 

Fittings for  Ilcxible-nictal conduit: I S  W-F-406. squeeze type 

I'rovidc watertight lillings liir conduit cntries into sidcs o r  lops o I ' N l 2 V A  IC's 6. 
Type -3 or 3R enclosures. 

Cociplings: Erickson type. 

1:xtcrior RFAR-locator lighting-lixturc outlet boxes: Cast with thrcadcd hubs. 

Conductors: Stranded copper. Type 1 1  I WN/'II IIHN, except Type 'I'W inay be used 
for lighting circuits and ground wires. 

Connectors: Solderless. pressure type, rated for LISC with copper conductors. U s e  
i n  installations not  exceeding 600 V between conductors. Connectors with 
insulating caps or  covers shall he rated for system utilization voltage. llsc Ideal 
Industries. Incorporated " Wire-Nuts." 'i%mas and Ikt ts  Company "Sla-Kon," or 
3M Company "Scotchlok." 

Wire I'ulling Compoiind: Not pcrmittcd, 

Fcnetration Sealants: 

Supports 

Individual conduit hangers: Factory-made springablc wrought-steel clamps. oi 
mallcahle-iron split and hingcd rings. For suspended conduit. clamps o r  rings 
shall bolt to, o r  interlock with, threaded suspension rod. 

Conduit supports: 1 -hole clamps with clampbacks. 



2 2. (1 ..3 

2 . j  

2.3.  I 

2.3.7 

9 ,  2.  .1 . .> 

2.3.4 

2.3.4.1 

2.3.4.7 

2.3.4.3 

2.3.7 

7..3.1. I 

2.3.7.7 

2 .  -3.1 ..3 

lixpansion anchors 

a. 
b. 

Vor concrete wedge type anchors: See Section 05055. 
]:or lilled concrete blocks: Sleeve type anchors; l l i l t i  Fastening Systems 
" I  lo-Hugger" or I?'W-Rani.jct "Dynabolt Sleeve Anchor." If  open cells 
are contacted. use toggle bolts. 

I'Qr JIPMEN'I' 

Provide lire alarm equipment in accordance with N E M A  ICs 6. 'I'ypc -3 or 3 R  

Fire Alarm Control I'anel (FACP): Provide Siemens ~ Cerberiis Ili\,ision 
(I'yrotronics), Model MXI. designed lor surlacc niounting. I'ancl door  shall have 
a cylinder lock with a key matched to Corbin Catalog 60, o r  keys as specified by 
I l a n l \ ~ r d  Fire Department. 

M;iii~ial Fire Alarm Stations: Double action. nonbreak glass type 

I3attery Ihckup Power Supply 

I'rovide a battery backup power supply for FACI', with automatic ti-ansli'r upon 
loss o f  lacility power, and automatic restoration upotl return of facility power. 
IJse rechargeable batteries of heavy-duty. sealed lead acid-gelled-electrolyte type. 
designed (or fire alarm use in accordance with NFI'A 72. 

Size battery assembly to operate system for 60 hours minimum. ancl then sound 
bells for 5 minutes minimum. Determinc required battery output with 
calculations similar to tliose shown i n  Appendix A. 

Fire Alarm I k l l :  Single-stroke 6-inch diameter bell with a iiniversal mounting 
plate. Bell shall opcrate on 24 V de. Bell must sound the same a s  currently used 
at ' I  Plant. 

Detectors: Provide detectors FACP manulacturcr llns approved l b r  use with 
FACP. 

lonizntion smoke detector: Siemens Ccrbcriis Division (Pyrotronics) Model 
I T - I  1 ~ ~ _ _ _  

'llicrmal Fire dctcctor: Siemens Ccrberus Division (I'yrotronics) Model 
D'r- I 3511 

Air duct smoke detector: (Pyrotronics) Model 'I'RD 
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SECTION 16400 LOW VOLTAGE DISTRIBUTION 

P A R T 2  - PRODUCTS 

2.2 

2.2.1 

2.2.1.3 

2.2.2 

2.2.3 

2.2.3.1 

2.2.3.5 

2.2.3.7 

2.2.4 

2.2.4.1 

2.2.4.2 

2.2.5 

2.2.5.1 

2.2.5.2 

2.2.5.4 

2.2.5.5 

2.2.6 

MATEKIALS 

Box, outlct: UL 514A or NEMA OS I and the following. 

For interior receptacle: Pressed steel. 

Conductor: IJL 83, copper with type 'I'HWNII'I~II IN or XI I1 IW insulation. ol'typc 
and AWG size specified on thc Drawings. Sizes No. 8 AWG and larger sliall be 
stranded. 

Conduit and Tubing 

Rigid metal conduit: UL 6 or ANSI C80. I .  

I:lcctrical, zinc-coated steel mctallic tubing (EM'I): 111, 797 or ANSI C80.3. 

Flexible conduit: 

a. Gcneral-purpose type: UI. 1. 
h. Liquid-tight steel: LJL 360. 
e .  Liquid-tight nonmetallic: IJL 1660. 

Connector. Wire: UL 486A or UL 486C and the l'ollowing. 

l'erminal lugs: Crimp typc with ring or spade lug with turned LIP tips. ny lon  o r  
vinyl insulated. 

Twist-on wire joints: Nylon insulated with tapered spring grip. 

Fittings, Conduit 

For rigid steel and EMT conduit: UI. 51413 or NEMA FB 1 .  1Jsc compression 
type, threadless fittings with EMT. 

For flexible metal conduit: UI, 514B. 

For entries into sides and tops of UI, 50 or NEMA ICs 6. Type 3 01- 3l< 
enclosures: Myers type watertight fittings or sealing type locknuts. 

Thrcc-piece Couplings: Erickson type. 

Idcntitication Materials and Plates 

D-20 
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2.2.6.1 

2.2.6.2 

2.2.6.3 

2.2.7 

2.2.8 

2.2.10 

2.2.10.3 

2.2. I I 

2.2.12 

2.2.12.1 

2.2.12.2 

2.2.12.4 

2.3 

2.3.1 

2.3.1.1 

2.3. I .2 

Conduit: [Urady marking film.] [Black paint and stencils.] 

Wireniarkers: Imprinted tubular plastic. 

Equipment nameplates: Laminated plastic. 2 nim ( I / ]  6 inch) thick with white 
surface and black core, sized to mect legend requirements. Edges beveled and 
smooth. Engraved nomenclature sharp and clear. Engraved manuliicturcr's 
standard nameplates may be used if equal in quality and legibility. 

Insulating Putty: 3M Company "Scotchfil." General Elcctric Company No.  83x9.  
or Kearney Company "Airseal." 

Lubricant and Sealant for Conduit Thread: Conductive compound providing 
anti-seize and corrosion protection. Thomas & Betts "KOPR-SI lll<l,D" o r  
approved substitute. 

I'enetration Sealant: See Section 07900 

lirestopping devices: I.isted in U L  Fire Ih is tance  Directory o r  I:M Approval 
Guide for intended application. 

Scaling Compound for Conduit: I'orcelain Products Company "Sealex" or 
Gardncr-Render "Duct Seal." 

Supports 

Individual conduit hangers: Factory-made, springable, wrougllt steel clamps. o r  
mallcable iron split and hinged rings. I b r  suspended conduit. clamps o r  rings 
shall bolt to, or interlock with, threaded suspcnsion rod. 

Conduit supports: I-hole clamps with clampbacks. or Ilnistrut with clamps. 

Expansion anchors: See Section 05055 

EQUIPMENT 

Controller, Motor 

Combination: lJL 508 or NEMA ICs 2-321, horsepower ratcd with 2 N O  and 
2 NC auxiliary contacts. Bimetallic or melting alloy type ovcrload clemcnts arc 
acceptable. Overload relay reset in  covcr. IJL 489 o r  NI iMA AB 1 tlicrmal 
magnetic trip or instantaneous motor circuit protector type circuit breakers. I:ull 
voltage, non-reversing, 120V local and remote control. 

Manual: UI, 508 or NEMA ICs 2-321, toggle operated. providcd with means I'or 
locking in "Off' position, and nameplate engraved as s1ioM.n on the I h w i n g s .  

D-2 I 
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7.5 (10) 

11.2 (15) 

14.9 (20) 

18.6 (25) 

22.4 (30) 

2.3.2 Fuse, Motor Load: UL 198E or NEMA FU 1 .  

2.3.3 Grounding and Bonding Equipment: UI. 467. 

2.3.5 Motor: Provide with the following minimum nameplate cfficicncies. 

90.2 9 1  .o 90.2 

91.0 92.0 91 .o 

91.7 0.3.0 01.7 

92.4 93.5 92.0 

93.0 93.6 92.4 

- 

- ~ 

~ 

2.3.8 

2.3.8.1 

2.3.9 

29.8 (40) 

37.3 (50) 

Minimum Efficiencies 
kW 

(Horsepower) 

93.6 94.1 93.0 

93.6 94.1 93.0 
~ 

44.8 (60) 

56.0 (75) 

74.6 ( 1  00) 

93.9 94.5 93.6 

94.5 95.0 94. I 

94.5 95.0 04.5 
~~~ 

93.2 (125) 

1 1  1.9 (150) 

149.2 (200) 

149.2+ (200+) 

94.5 95.4 94.5 

95.0 95.4 94.5 

95.0 95.4 05.0  

95.0 95.4 95.0 

~ 

Plates 

For receptacle: Pressed steel 

Receptacle: UL 498 or NEMA WD I Designation 5-15R. duplcx. [ ivory/  
[brown], specification grade, rated 15 A, 120 V, 3-wirc. grounding type. with 
screw terminals arranged for side wiring. Self-grounding reccptaclcs may hc uscd 
instead of ground requirements specified. 
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2..3. I 0  Switches 

2.3.  I O .  I Safety: NEMA KS I .  [liisible] [nonliisiblc] heavy duty. Type I ID. lhorscpowcr 
rated for [250 V ac or dc] [GOO V acl as slio\vn on the Drawings. Fuses shall be 
NEMA FU 1 cartridge type, [single element, Class .I, I,, o r  MI ldual clement. 111. 
Class RK51. 

Terminal Blocks: 111, 1050. U l .  lile number. or NEMA ICS 4. 

For No.  10 AWG conductors and smaller: I:ither I -piece or factory-nsscmbled. 
sectional, double terminal, barrier-type. with binder-screw terminals. 'I'crminal 
ampacities shall be equal to or greater than conductor ampacities. 

For No. 8 AWG conductors and larger: Lither 1 -piece or factory-assembled. 
sectional. barrier-type with box-lug tcrminals having pressurc plate hctwccn 
screw and conductor. Size terminals for conductors to be connected. 

Provide covers for live parts of terminations on circuits of 150 V o r  more to 
ground. Provide with nieans for ready inspection and full-width marking areas. 

Mini Power Centers: NI-MA ST 20. wall mounted, 60 IIz. 5 k V A .  single phasc. 
480- 120/240V, I'rimary and secondary niain breaker. try-type transli)rmcr. and 
secondary distribution loadcenter. factory assembled. i n  single coninion NI:MA 
3R enclosure. Twelve. single pole secondary branch circuit breakers. molded 
case, U L  489 or NEMA AB 1 .  

2 3 . 1 2  

2.3.12.1 

1.3.12.2 

2.3.12..3 

2..3.133 
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PLANT FORCES WORK REVIEW 
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Plant Forces Work Review Rev. Date 71 Fluor Daniel Hanlord, Inc. 
0 P.O. Box 1000, Richland, W A  No. I 

PLANT FORCES WORK REVIEW FHI-175-00 0 11/14/00 

. .  
.2. MaterialsIEquipment Purchased for Shop Fabrication ................................. .......................................... $ 4,414,000 00 

$ 751,500.00 '3. Job-Site Material .......................................................................................................................................... 

.............................................................................................................................................. 4 Shop Labor 5 3.367.000.00 

5. Job-Site Labor ....................... ......................................................................................................................... 'S 14.028.400.00 

6. Other Costs (design, field inspection, and contingency allowance) ........................................................................ $ 7,963,400.00 

7. General Overhead (Labor Only) ................................................................................................ ........................ S 3.47g,080.00 

'include estimated fair value of material or equioment acauired on site Total Job 1-8G.l 

Page 

1 Of3 

10/15/00 1 I 11 ;,TTter's 
Eric G. Erpenbeck Phone 376-8032 Date 

Title Work Pkg or 

MODIFICATIONS TO T-PLANT TO ACCEPT K-BASIN SLUDGE 
Project No. 

SNF A-I3(b) 

I 1) Reviewed Ev: 1 

Area Eldg. No. 

200 W 221 -T 

c 
Area Work Review 
Agent Rick Ransdell 
Company Work Review 
Agent Gary Maxwell 

cate 11/05/00 

Date 11/17/00 

_ _ ~ ~ _  

__.__ 

The following determination has been made regarding the applicability of the Davis-Bacon Act, as amended. to the work described above: 

Not j /I Applicable Applicable 

Chairman 
RL-Labor Standards Board [ I  Original signed by Acting Paul R. Davis 

'Description of W o r k  

BrieflL slate the reason far this work activity: 

To support the K-Basin sludge storage mission at T-Plant and l o  comply with regulatory requirements, T-Plant will modify four 
process cells and one pool cell. T-Plant canyon building and 271-T (oftice space) require new fire systems to be installed to 
comply with deficiencies identified in 1955. Existing helium system will be modified for purging shipping cask upon arrival at 
the T-Plant rail tunnel. The purge system will remove any potential hydrogen generated during transport from K-Basins to T- 
Plant and will include a radiation monitor to verify the absence of a leak during transport. In order to make Cell 2R (existing 
pool cell) comply with seismic requirements, all cracks in the existing pool walls must be located and repaired using epoxy 
injection or by installing tendons/anchors at the deck level. Modifications to the existing process cells will include a new rack 
/liner syslern to support the containers during placement and storage and cell liners and leak detection to protect the 

~ 

~ environment in accordance with TSCA requirements. 
Job summary: 

Repair cracks in cells and pool, install new fire systems, modify helium system, and build new stainless Steel Cell/pOOl liners. ! 

Discuss all DrOarammatic or phVSiCallV associated work Dlanned. underwav, or recently COmDleted in the work area: 

Four T-Plant process cells needed for the storage of Type I-sludge the 221-T canyon deck must be cleaned to allow access 
to the process cells. In addition, T-Plant operations will remove ail equipment except cell transfer line flanges from each of 
the four process cells. This work must happen before the modifications for the process cells can be done. 

Upgrades to T Plant (except Cell 2R) will run in parallel with the shipments of Shippingport fuel to the Canister Storage 
Building. 

P 

A-6400-018 (3199) 
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I 1 Plant Forces Work Review 1 Rev.  I Date 

FHI-175-00 1 0 1 11/14/00 I 
I I I I I 

Describe entire work scope Fully describe complete job scope using a stepped work flow formal. Describe and estimate the cost of labor and material on 
foundations. structures. utility systems, or other construction type activity. Provide sketches or measurements for all work: 

Modifications to T-Plant to support the sludge storage mission include the following key upgrades: 
(1) Install a new cover over the pool cell (Cell 2R). 
(2) Install new secondary containment. container storage racks (for TYPE 1 Containers), leak detectors, and sump pumps 

in four existing process cells. 
(3) Install self-leveling concrete on four process cell floors. 
(4) Install a new pool liner for Cell 2R, underwater storage racks (for TYPE 2 Containers), and new water conditioning, 

sampling capability and monitoring systems. 
(5) Install new crane hooks for lifting TYPE 1 and TYPE 2 containers. The new hooks must be compatible with existing 10- 

ton crane at T Plant. 
(6) Install a new automatic sprinkler system throughout 271-T. 
(7) Install a fire alarm and notification system in the 221-T Canyon. 
(8) Install a new dry standpipe system in the 221-T canyon. 
(9) Ensure canyon door locks meet S&S requirements. 
(10) Install new radioactive contamination detector on exhaust port of the existing shipping cask and connect to the existing 

helium purge system previously installed by Shippingport fuel removal project 
(11) Install a new Alpha CAM on the 291-T stack. 
(12) Conduct Crack location and Crack repair within the Cell 2R (PWR pool). 
(13) Offsite Design/Euildl30-200 Type 1 and 2 Storage Containers and Water Addition System for Type 2 Containers. 

3ASIS OF ESTIMATE: 

ITEM 1: DesignBuild and Install New Cover Block Over Cell 2R 

Two new cover blocks will be required. The new reinforced (#4 and #10 rebar cross meshed on 8" centers) cover blocks will 
each be 2'thk x 17'19 x 7'-6"w. In addition to the two new cover blocks will be 12" thick metal grating 14 feet by 15 feet, done 
in sections. 

ITEM 2: Secondary Containment, water addition system, leak detectors, sump pumps in four process Cells. 

Each process cell is 13' x 17' x 28' deep. The Type 1 sludge containers are approximately 13'tall and 24" in diameter. The 
rack support structure is expected to be 200" x 144" x 120 "h in a hex array for Type 1 Confainer and a 330" x 156" square 
array for the Type 2 container. 

The racks will be assumed to be construcled of stainless steel. The racks will have a base plate that is an integral part Ofthe 
rack structure. This base plate will act as the secondary containment for each rack secondary containment StruCtUre. 

ShOD Fabrication 
Each Cell will have a 13 'x  1 7 ' x  4' heiaht Stainless Sleel Liner. 
Each Cell will have a 16 'x  1 2 ' x  10' high Carbon Steel rack 
Each Cell will have one pump and a leak delector. 

ITEM 3: Install four 13' x 17' x l ' thk self leveling concrete on four process cell floors 

ITEM 4: Install two new 13' x 27' x 17'h pool  liner for Cell 2R, underwater storage racks (TYPE 2 Containers), and a 
new water conditioning (cooler), sampling capability and monitoring systems 

Insfall instrumentation, controls, and Chiller system including testing. 

ITEM 5: Purchase new crane hooks for lifling TYPE 1 and TYPE 2 container designs compatible with existing 10 ton crane at 
T-Plant. Also, a four ton extension Grappler and a 10 Ton Hook 

ITEM 6 :  Install a new automatic sprinkler system, racks, and sprinkler heads throughout 271-T, dispose of asbestos. 

A-6400.016 (3199) 
E-2 



HNF-7639 

Plant Forces Work Review 
N O .  

FHI-175-00 

Rev. Date 

Page 

3 o f 3  0 11/14/00 

~ _ _ _ ~  

ITEM 7: Install a new fire alarm, notification system in the 221-T Canyon, electrical connectors/RFAR box, FACP. 
HeaWSmoke Detectors, and Pull Stations within the 800' long canyon. 

ITEM 8: Install a new dry standpipe system in the 221-T canyon. Core-drill one hole through concrete structure. IncludinG 
new pipe, pipe supports. fittings within the 800' long canyon. 

ITEM 9: Ensure canyon Door Locks Meet S&S Requirements. Install ten new door locks 

ITEM I O :  Install new valves, connecting piping for radioactive contamination detector on  exhaust port  of the existing 
shipping cask and connect t o  the existing helium purge system previously installed by  Shippingport fuel removal 
project 

ITEM 11: Install a new Alpha CAM on  the 291-T stack. 

ITEM 12: Conduct crack detection and repair with epoxy within Cell 2R (PWR pool) 

ITEM 13: Offsite DesignIBuild 130-200 Type 1 and 2 Storage Containers and Water Addition System for Type 1 Containers. 

A~6400-018 (3199) 
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APPENDIX F 

PERMITTING STRATEGY 

(Provided by Fluor Hanford) 

. .  Wastc Dcsignatioii Position I'apcr .,............. ......................................... 1:-4 
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PERMITTIN(;  STRATEGY FOR T H E  
SLUDGE HANDLING PROJECT (SNF PKOJECT A-I3(h) 

l ' h e  Spent Nuclear I:ucl I'roject will rcniovc spent fuel and residual sludge iiiiiteriiil l'rom the 
IOj-KK and 105-KW I3asins over the nest scveral years. An  estimated 50 to 70 ciihie meters of 
sludge are anticipated fi.oni the floor and pits oftlie basins. from ihc liicl canisters. and f rom 
washing of  liiel. Upon rc1iiova1 from KE and KW I3asins. the sludge will be classilicd ;IS a 
rcriiote-liandletl traiisiiranic ( I t 1  I- ' I 'RIJ)  wiistc (I.oscoc l900). The sludge waste streams will he 
packaged and t~insfcrred to ' I  Plant i n  200-West Area for  storage until the waste can he prepared 
for shipment to the Waste Isolation Pilot Plant or other approved location. 

I:nvirontiicntal compliance activities associated with the receipt and storage of K-lkisin sludge 
are govcrncd by the li)llowing: 

0 

i V ( i / I ( i i x i I  i ~ i 7 i ~ ; i ~ ( ~ 1 7 i i i i , i i i ~ i /  P d i q  Aci o f ' /  96Y (NEI'A) 
R c w w c e  ( ' r , i i . c . i , i . i . r i / i r in  c i i ir l  /<ecoi.ei;l~ Aci o f ' I976  (RC'RA) 
7ii.uic Sti/x/iince,s ( 'or?/r.ol Ac/  (TSC'A) 

(C'I:RCI .A) as amended by the S i i / ~ e i : f i i n d  I l i i ~ i ~ n ~ l t i ~ c i ~ / . s  (in(/ Ili~.cirrihr~r;~tr/iiiii A</ of I986 
(SARA) 
Air I'crniitting (WAC' 246-247. 40 C ' F R  61. Suhpart II. ctc.) 

( ' O l l l / J i ~ C / 7 C ~ i l . ~ l l . ( .  l : ' ~ l l ~ l ~ l l l 7 ~ l l ~ l 7 ~ ~ i /  /?C.Y/Jlll7,SC, ' l l ~ l l / J ~ l 7 . S ~ ~ / l l l l 7 ,  U17d /,;U/>;/;/l~ , .IC/ Of / v,s() 

'l'he proposed approach and the actions requirctl to ohtain appropriate regtilatory appt-ovals l i ~  
compliant storage ol'sltidgc are tlisctissccl i n  tlic lollowing sections. 

1.0 NATIONAL ENVIRONMENTAL I'OLICY ACT 

NEI'A ilocumcntntioti must he complctcd and approved bcforc detailed design of liicility 
niodilicutions for the receipt ~ i n d  storage of'thc sludge at 'I Plant may occur. 'l'lic State 
I:nvironmcntal I'olicy Act ( S I P A )  imposes rcquiremcnts analogous to NEPA on state and local 
agencies. Uoth NEPA mtl SEPA reg~ila~ions cskhlish the intent to avoid irnneccssary 
duplication of e f f i ~ t .  excessive paperwork. and time delays. SI:I'A documcnt;ition may he 
integrated with NIYA doc~~mentation. or satislied by NIYA documentation i n  accordance with 
WAC 107- I 1-600 through 640. 

When 1)OI.; applies to ;in agency ol.the state 01' Washington liw a permit. license. ctc.. 1101< as 
the applicant n i ~ i s t  provide inlormation to :illow tlic state agency to consider the signilicance of 
environmental coiiscc~uciices ol'tlic i ict i~ii .  'lhis is normally done tlirotigli submission of'a S IYA 
checklist or an approved N W A  Invironmetitul Assessment (IX) or I':nvironmcntal Impnct 
Statoincnt (l2S). 

An I:A (DOL: 2001 ) \vas prepared to assess potential environnicntal impacts associated with the 
proposed action to store sludge l?om the 100 Area K Basins i i i  the 72 L'I C'anyon iiniil liiturc 
disposition of t l i c  sludgc is dctcrmined. L>Ol: will LISC inllirniotion contained i n  the I:A to 
determitic il'ihc proposed action is ii major federal action signilicantl). al'ficcting the qtrality ol'tlie 
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I i i t t i i i i t i  environnient. If the proposed action is  dctcrmined not to bc inajor and signil icant. ii 

1,'iiiclitig of N o  Signi l icant  Impact (1:ONSI) will be issued. 

' l l i c  current schedule cal ls Ibr publ ic  review and comment  on tlic I:A dur ing  the sccotid quarter 
of FY 2001. A decision on the FONSI is expected shortly therealter. 

2.0 I<ESOIIRCE CONSERVATION ANI) RECOVERY ACT 

TIic K I3asins sludge \vastc streams will contain both a solid waste componcnt and ii radioactive 
component subject to regulat ion Lindcr the A tomic  Energy Act. 'l'lic radioactive componcnt  of 
tlie sludge waste stream consists largely of uranium. plutoniutn. aii iericium. and l iss ion products 
IYom tlic SNE' stored iii tlic basins. W i t h  respect to dcsignation under the I<csotircc ('onscrvation 
and Recovery A c t  IHazardous Waste Regulations (40 CI:R 260 tlirottgli 268) arid tlic Wasliingtori 
State 1)angcrous Waste I<cgtilations ( W A C  173-303). on ly  the sol id waste component of thc  
sltrtlge is  s th j cc t  to regulation. 'The rlrdioactive component oftlic wastc i s  excluded lYom 
regulat ion a s  source inaterial in accordance with 40 CFI< 261.4(a)(4). I l n d c r  tl ic 1101: 
cI. ,issilication .: 
handled transuranic waste upon r e i i i o w l  lYom tlic basins (I.oscoc. 1099). 

'l'est data from samples o f  KE and K W  sludge \vaste streaiiis, combined with hno\\Icdge ol'tlic 
wistc  generating pi-occss and the composit ion and propcrties o f t l i e  sludge, slion tha t  t l ic sludgc 
waste streams will not designate as ii dangerous wastc under W A C  173.303. A n x t e  
designation position paper. wliicli provides tltc rationale supporting t l i is coticl t is io i i .  i s  being 
prcpared for submittal to tl ic Washington State Department of l lcology in  January 2001 

3.0 TOXIC SIJBSTANCES CONTROL ACT 

system lor  radioactive wastc, the K Basins sludge has been dcsignatcd remotc- 

I'ol~cliloriiia~eii hiplieuyl (I'CB) have 11ee11 ideri t i l ied iri samples of KI '  floor arid p i t  slirdgc in  
concentrations that csceed 50 ppiii. hut less than 500 ppm. PC.'ljs have been detected in canister 
sludge frotii KI: ;tnd K W  iii conccntrations w.cII be low 50 ppni. 'Ihc source o f  these IY ' l 3s  i s  not 
known. I j u c  to the as-Ihund I'CL3 concentration iii the Iloor and pit sltiilgc. the storage o f  K 
I3osins sludge strcams at '1' Plant wil l  be rcgulatcd as PCI3 remediation \vnstc under the Toxic 
Suhstance Control iZct I T 1 3  regulations (if40 CFf< 761 .h5. 

4.0 CX)MPKEIIENSIVE ENVIRONMENTAL ItECOVI<RY, COMPICNSATION, AND 
LIABILITY ACT 

'I'hc K I3nsiits arc current ly  considered it 1-cmedial action sitc and. as SLJCIi. arc rcgtrlatcd iiridcr 
C'ERCIA. A C'EI<('IA Rccord of Decision (ROD). indicating that K I3asins sliitlgc will he 
transferred to ii waste managemetit facility in the 200 Areas. \\LIS issued in September 1999 
(1)OE 1990). 

5.0 AIR PERMITTING 

TIic I lanford Site is  suhjcct to the ctiiissioii l im i ts  of  WAC 173-400-040. Genertrl S/tmc/tr,~tls, /or 
,M/,riniittn hi .s ,s ion .s~  which is  dcsigncd to protect exist ing a i r  qual i ty. There are no impacts to 



tlicsc general standards resulting from the SI IS project. New Source I<evicw i i i  accordance with 
WAC' 173-400-1 10 has been determined inapplicable for nonradioactive emissions. and a notice 
of  construction (NOC) application under WAC 173-400 or WAC: 173-460, ( ~(~n / ro / .s , / :~ r  Nei i ,  
,So//r.ci,,s (~f'7ii.ric Air. P(J//u/uI?/,s. nil1 not he required. An NO<: application lot- radiooctivc air 
ciiiissions will he submitted pursuant to WAC 246-247-060. 

Air ciiiissioiis Itom tlic s l~ idge  coiitaiiicrs during storage will leave the '1. Plant Canyon tllrough 
the 19 I -'I'- I Stack. I lndcr the proposed action. the 201 -'l'-l Stack at the 'I' Plant C'omplcx will 
hecomc :I 'major' slack. which reqtiii-cs '1. Plant Complex operations to iileet the continuous 
iiioiiitoring rcqiiircmcnts o f 4 0  Code of  Federal Regulations (CFR) 6 1 .93. Rrci/iot?t// /:'tni,s.sion.s 
. S / ~ m d t r r c / c  f i ~ r  / / t r x r t . d o i i . s  Air. f o / / / / / c u i / , Y .  At the I)ecemher 5 .  2000 Routine 'l'echnical Assistance 
Meeting (Il'I'AM) with the WIIOI I and in conjunclion with [,PA. WI)OI I agrccd that annt~i~ l  
nondestructive a iy 0 1 ' 1 '  Plant I IEPA l i l tcrs along \villi rcsumption ofcontintious s;impling 
using tlic existing stack sampling system in its current configuration is an allowable idternate 
tnonitoring method. pursuunt to WAC 246-247-075(4). A detailed descriptio11 of this alternative 
tiicthod will he described in the radioactive air emissions NOC' application, which must he 
;ip1~rovcd hy both WIIOI I and EPA before construction o f t h e  
of sludgc storage can occur. 

6.0 IIEFEIUCNCES 

1)OI; 1000. /(ecor.i/ cIf'U~~cisi:~n,fiir /he l,!Sl)Ol~ //t/nfiJrd /OO-K1<-2 Opr~r.i//dc lJt?;/ E; lIrr.sin.s 

I'Iant niodilications i n  support 

/ n / v r i t~~  Retr7cdiol Acririn, Scptcmhcr 1000. IJ.S. Ikpartmcnt of Energy. Richlantl Operations 
Oflicc, Ilichland. Washington. 

1)OI: 100 I . l:~rn~i~oti/t/c~nltrl .~~.s.se.s.st i~ct~/  for h' 11trsin.s ,S///c/ge ,S / ( J~U,~C I / /  22/-7' I ~ ~ ~ i / d i i i ~ ,  I/r/n/:ir .d 
Si/c. l,';c/i/c/iicl, lP ' tdziu~/(~n.  I)OE/T:A- 1 -360, 1J.S. Department of I:ncrgy. Richlantl 
Operations Ol'ticc. Richland, Washington. 

I.oscoc. l '.Ci. I 000. (external letter to I<. 11. I lanson of Fluor Daniel I lanford. Inc.. k' Brr.vins 
, S / / / d p ~  ( ' / t / , s ,~ i / ;~ , t / / i~~~7  December 2. IOOO), 00-SI:O-043, IJ. S. Ikpartment o1'I:ncrgy Ilichland 
0 pcrat ions 0 flicc. I l  ichland, Washington. 



Designation of K Basins Sludge Waste Streams 

.January 2001 

Background 

I' IJ RI'OS E 
T h e  Spent Nuclear  Fuel I'ro.ject wil l  remove spent lucl and residual sludge material limii the 
105-KI3 and 105-KW Basins over tlic next several years. An estimated lifty cubic meters 01' 
sludge is  anticipated li.om the lloor and pits ofthc basins. from tlic l i i c l  canisters. and fi.oiii 
\vasli i i ig of liiel. I l lxr i i  rcn ioval  li-om the K11 and K W  fk~siiis, the sludge will classil j '  as ii 
rcmotc-handled transuranic ~ i l s t e  (I .oscoc. 1909). The sludge waste streams will be packaged 
and translerrcd to the - 1  Plant complex in the 200-W area h r  in te r im storage un t i l  the \vastc can 
be prepared for shipment to the Waste Isolat ion Pi lot Plant or other approved location. 

Th is  clocumcnt presents the I lanford Site waste designation lbr the sludge waste streams in 
accordance w i t h  WAC 173-303-070. Process knowledge and test data li.om sampling and 
analysis of  sludge and spent nuclear fuel arc presented to support the designation. 
I~ESCRII'I'ION OF W A S I E  STREAMS ANI) GENERATING PROCESS 
The KI: and K W  13asins were constructed i n  the 1950s to store spent nuclear l i i c l  IYom I lan lo rd  
reactors. I'uel storage has been the sole l i inc t ion o l t l i e  basins li-om in i t ia l  operations ttr the 
present. 'I'Iie basin water has heen condit ioned by pl I adjustment, temperature control. l i l t ra t ion 
of particulate matcri;il and removal 01' radionuclides tising ion exchange rcsii is. 

Spent iiiiclear lliel iii the KI; I3asin is stored in  open top canisters. some ol'\vJiicIi haw screened 
hottonis. T h e  lite1 in these open top canisters has corroded to vary ing  dcgrccs. ' l ' l icsc fuel 
corrosion products. along with environmental particulates (e.g. windblown dust.  vegetation 
l i qg i i cn ts )  and corrosion products l h i i  lid racks and other fac i l i ty  components have conihincd 
to create a considernhlc amount  of residual sludge material in the KI: I lasin. Th is  sludge 
currently resides on the lloor o f t l i e  basins. iii the basin pits. and w i th in  the l i i c l  storage canisters. 

1,'itcl iii the KW I3asin liiis been stored in  c losed stainless steel and i i l u t i i i i i i i t i i  canisters. which 
liwe released liir fewer corrosion products to the basins. l ' hc  KW I k i s in  Iias sonic sludge 
nccumii lat ions on the Iloor, iii pits and wi th in  lid canisters, bu t  t l ic total sludge quan t i ty  and the 
radioactive i i i i i ter ial present are in much sii iallcr quantities. 

I h r i n g  i lcactivation ol'tlic hasins. two pr imary waste streams vvill h e  generated: 
'tr~ii.srer om1 fiicl  ii,ti.sh ,s/idge. When the fuel is removed and cleaned in  preparation lbr d r y  

storage. the residual sludge in the liicl canisters wi l l  he removed and the l i i c l  \\ill h e  washed 
to remove adhered corrosion products. The material removed fiom the file1 will he scrccnetl 
and particulate larger than 0.25 i i ic l i  w i l l  he dried and managed a s  spent litcl. Very sIi1;iIl 
particulate niatcrial wi l l  disperse ill the water and bc collectcd in the water trca[ment system. 
' Ihc remain ing sludge (i.c.. particles less tliati 0.25 inches but  su l l ic icnt ly  large and dense to 
settle) is  rcf'crred to as canister i d  fuel \vas11 sludge. ' I l i is sludge will be Iiiglilj, rad ioac t i i r  
and have I-clrit ively high concentrations ol'iiriliiiiitii. i i ra i i i i i i i i  osidcs. and rclatcd l l i c l  
corrosion products. As packaged Ibr storage. the canister and l i ie l  wash sludge wil l contain 



.3O% - 40'Xr \\.:iter by weigl i t .  'l'lie nominal  \~nl i i i i i c  estimate lor canister and firel \viish sliidgc 
is  3 cubic  nieters. 
/~ ' /oor  m d p ; /  .slr/c!cyc. Floor and p i t  sludge wi l l  cnnsist oftlic sludge currently residing on tlic 
Iloor and in  several pits used to accumulate sludge in the hasins, dong with any addit ional 
sludge released from l i i c l  canisters during lid retrieval operations. The Iloor and pit sludge 
composi t ion includes n iorc  cnvironmcntal particulate and nonrudioactivc corrosion products 
(c.g.. iron oxides), and contains proport ional ly less f ~ i c l  corrosion products. As pa 
stoi-agc. the Iloor and p i t  sludgc will contain 30% - 40% water by weight. 'Ihe nomina l  
volunic estimate lor lloor and p i t  sludge is  47 cubic meters. 

'I'hc canister and liicl w a s h  sludgc will be packaged in  vented, stainless stccl canisters and stored 
i indcr\cotcr in 'I' I'lant's l i i c l  pool. The floor and p i t  sludge will be pa 
stainless steel canisters. but  \vi11 be stored in  empty process cells at 'I Plant rat l icr tlian 
undcr\vater. 
SIJMMARY OF SAMPLING ANI) LAl3Ol<A'I'ORY TEST DATA 
The sltidgc streams each contain a signi l icant quantity of radioactive material result ing l iom 
corrosion ol'spent n u c l e x  l i ic l ,  i i iclLiding Liraniuni, p lu ton i i im and l iss ion products. l 'o mainta in  
personnel exposure to these radioactive materials as low as reasonably acliicvable ( A I A R A ) .  the 
Spent Nuclear I,.iiel I'rojcct has followed the principles set forth in the h i n l  /</'A/;V/?( ' (;iiidiinc,c 
O J 7  7;,.~iirtg / ~ l ~ ~ / l l ~ ~ l ' J l f ~ t 7 / . S , f f ~ ~  M r c d  Rridiotic./iiv tiJ7d fltiztirdoii.s W m i e  (621:R 62070 - 62004). 
Specifically. knowledgc ofthe sludgc properties and the generating process has hccn i iscd to 
l im i t  tlic r i ino i in t  of sanipl ing and laboratory testing, wlicti such knowledge is adcquatc to 
designate the \vastc. Addi t ional ly .  sampling and laboratory testing have sometimes been 
perfi)rnied \v i l l i  smaller samples tlian \voiild typ ica l ly  he obtained iii order i o  i i ia in ta in  personnel 
exposure as Inw as reasonably achievable. 

'flierc have hccn t l ircc pr imary sludge sampling campaigns: Iloor and p i t  sludge lrom KI: I3asin: 
Kl: 13asin canister sludge; and K W  I k is in  canister sludge. Addit ional ly, analyses have been 
pcr lh rmcd oii corroded and iincorroded spent nuclear f i ic l .  'I'hc l i i e l  analyses wcrc per formed 
specif ical ly to support fticl renioval and drying operations; ho\vcvcr, the data are hclpliil in  
evaluating the ign i tab i l i ty  and reactivi ty nfthc canister and l i i e l  wash sludgc. 

Tahlc I sti i i iniarizcs the types of laboratory test data available l o r  the sludge streams. When  
relevant for designation. more  detailed descriptions nl thc  somples obtained niicl test rest i l ts  arc 
prov ided later in  this docunient. 

gcd i n  s imi lar  vented. 
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Table 1 - Test Ilata Helated to KE and KW Sludge Waste Streams Ilesipnation 
~- 

Waste I 105-KE Basin 
-~ 
'l'otal metals 
'IC1,I' n1etals 
PC'l3s 
Volatile organic analytcs 
Semi-volatile organic aiialytcs 
pt I 
Anions 
X-ray diflixction 
X-ray Iluorescencc 
l'otal organic carbon 

Total n1etnls 
I'CLI' metals 
I'CBs 
PI 1 
Anions 
X-ray diflkiction 
Total orxanic carbon 

Reactivity screening (KSS'I') - 

I 

C. .. 
105-KW I3asin 

N o  data 

I'CRs 
1'1-1 
Anions 
X-ray d i Uract i on 
Tota l  organic carbon 

~~ 

'l'licrmogravitiietric analysis 
Ignition testing 

Vote  that  Iloor and pit sludge has not been siimplcd lion1 the KW I3asin. I k c a u s e  KM' Basin 
fiiel is better containctl. i w c i  other operating conditions have been similar to those i l l  tlic KIC 
Ikisin. the K F  sludge is believed to be representative o1'KW sludge. With respect to ' I ( ' l , l '  
testing. I:cology and I;PA were involved i n  development 01' Data Quality 0b.jectives (Malienas. 
2000) and a Saiiipling and Analysis Plan (Baker, Welsh and Makenas, 2000) and agreed that test 
data from Kli sludge samples could be used, i i i  coiiibinntion with KW sludge total nictals data. to 
designate KW sludge (Rnrtz and Gadbois, 2000). This rationale can be reasonably inlkrrcd to  
most other parmieters 01' interest i n  designation of sludge. 

'I'lic K h s i n s  sludge waste streams will contain both a solid waste component and a radioactive 
component sub,jcct to regulation under the Atomic Energy Act. l'hc radioactive component 01' 
the sludge waste stream consists largely of uranium, plutonium. americium. snd lission products 
from the spent nLicIc;ir liiel stored i n  the basins. With respect to designation under the Ilesoiircc 
('onscrvation and I lccovcry Act t lazardous Waste Regulations (40 CFR 260 through 2OX) and 
the Washington State Dangerous Waste Regulations (WAC 173-.303). only the solid waste 
component o f t h e  sludge is subject to regulation. The radioactive component of the waste is 
cxcluded li.om regulation as source material i n  accordance with 40 CFR 201 .4(a)(4). 1 Jndcr the 
D O I ~  classilication system lor radioactive waste, the K I3asins sludge has been designated 
remote-liaiidlcd transuranic waste upon removal from the basins (l.oscoc. I Wl).  

REGULATION IJNDER onmt LAWS 



I 'olycli lorinatcd h ip l icny ls  have been identi l ied in  samples of KI: Iloor and p i t  sludgc in  
concentrations that exceed 50  pptii. but lcss than 500 ppm. I'Cl3s have been tlctcctcd in  canister 
sludge lrom KT: and KW in conccntratiotis well below S O  p p i .  'Ihc source ol'tlicsc I'CIk is  not 
known.  Due to tlic as-fcxind I'CB coticetitration in  the Iloor and p i t  sludge. the storage atid 
disposal of K Basins sludge streams will be regulated as I'CB remediat ion waste utidel- the Tox ic  
Subst;iiicc Control Act I T 1 3  regulations or40 CFR 761.61, 
Designation 
l3ascd o t i  kno\vledgc ol ' thc materials r ind  proccsscs that geiierated the sludge. along w i t h  test 
data. the sludgc waste strc;ims arc not regulated under WAC 173-303. T h e  lollowing sections 
describe in  detai l  the rationale and data leading to this designation. 
LISTED WASTE DESIGNATION 
T h e  sludge \\.aste streams arc not designated as I:. K. I ~ J  or I' l isted dangerous \vastc. I. istctl 
waste numbers can be only be assigned based on knowledge of  certain materials and/or 
processes. tione of wh ich  have occurred in the KI and K W  Hasins. The K1; and KW I h s i n s  
wcrc used solely Ihr l i i e l  storage. 'l'he sludge is  not a IJ or I' listed discarded chcni ica l  product. 
nor  are any o l t l i c  K l isted speci l ic or I: l isted non-spcci l ic dangerous waste S~LIICCS appl icablc to 
th i s  waste s~rcaiii. Addi t ional ly ,  tlierc l iavc been no k n o w n  discharges or sp i l l s  ol ' l isted waste to 
either basin. 

<: H ARACI'ER I SI'IC WASTE DESIGNATION 

lgnitahility (11001) 
The t\ro sludge waste streams arc not dcsignatcd as ignitable (DO01 ). 'l'lic l iqu id  por t ion o l ' thc 
sludge waste s t remi  is  water. and thus docs not exhibit  a Ilash point. I l ic  sludge contains no 
strong oxidizers. Reg;irditig the tion-liq~iid por t ion of t l ic sludgc. the sludge contains radioactive 
corrosioi i  proclucts liom spent nuclcar fuel. wli idi could include some uraniut i i  metal li.agmcnts 
and ~ t r a t i i ~ i t i i  hydride. Under  certain conditions. uranium metal and urati iut i i  hydr ide can ignite. 
Addi t io i ia l ly .  sotiie potential ly ignitable z i rconium lrom the f ~ t c l  c ladding could be present in the 
sludge. W h i l e  the radioactive componcnt ofthe sludge is  not  str ict ly subject to regulat ion under 
W A C  173-30.3. the sludge as a who le  has been evaluated against WAC 173-3U3-090(S)(a)(ii) 
;ind determined not to meet the de l in i t ion  of ign i tnb i l i ty  for non-l iquids. ' l 'h is de l in i t ion  reads a s  
l i ~ l l O \ V S .  

// i . V  f l O l  ( 1  /;</ll i t /  tlnd / S  C t l / X l h / l ' ,  llf7d<'r . S / L I f l < / < l l . d  / C l J l / J e f ' < f / l l l ' C  t l f l t / / ) ~ C , S , S I f I ' l j  f ? f l ' t l I l , S ; l 7 ~ , f ; f ' ~  

/ / 7 t ' ( l l l ~ / l ,  f f ' ;C/ ;Ot7,  <l/J.SfJ~/l/;fJn Of l ? l f J i . S / l i l ' C  01' . S / J O ~ l / < l ~ L ' f l l l . S  C/l l ! l l l iCt l /  C / l < l t 7 , ~ l ' . S  l l t l < / ,  \ l ' / f C f l  

/ , y t 7 ? 1 ~ ~ / ,  hrwfi.c. . s o  vi~qoroii,s/y oiid/~i ,r . ' i . s /~n/ /~~ /htr/ i l  cretr/cs ( 1  htmit'd. 

TIic regulat ions do tiot spcci ty quantitative test methods or  numerical l im i ts  liv dc tc rmin ing  
whether a non-liquid \vould he ignitable. Designation of the sludge streams as non-ignitable is  
based on knowledge o f t l i c  sludge composition, observcd propertics of sludgc i n  the basins. 
ohscrved properties ol.sludge and liicl in the laboratory. and laboratory test daki. ' l ' l i is 
in fo rmat ion  is  summarized below:  

T h e  concentration 01' i ~ r a ~ i i ~ i t i i  metal. ~ t r a t i i ~ i i i i  hydr ide and z i rco i i i i i i i i  in the s I u d ~ c  strcatns 
wil l be low. The liiel corrosion products arc largely ox id izcd  uraniutn. with n i d i  smaller 
amounts of  z i rconium oxides from the zircaloy l i i c l  cladding. T h e  metal and hydr ide  in 
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sludge arc on l y  transient componcnts ol ' t l ie corrosion products, which arc readi ly ox id ized in  
the basins and under the anticipated storage condit ions lor the sludge. 'l'hc ~ ~ r a i i i t ~ n i  metal 
concentration in  tlie KI: lloor and p i t  sludge is estimated to  be less than 0.2% ( a s  settled 
sludge). w i t h  no uranium hydride o r  unoxid ized z i rconium (I'enrce, 2000). Since fuel in  the 
K W  I3asins is stored in  closed canisters. tirnnium metal, tiraniurn hydr ide and z i rco i i i i i t i i  have 
not been released to the K W  lloor and pit sludge in  signi l icant concentrations. 

('ailister and I'iiel wash sludgc is expected to contain higher concentrations o l 'ur i i i i iun i  metal. 
and possiihly sonic hydride. 'I'est data indicate that canister sludge contains less tlian 2'%, 
uranium meta l  (I'carcc. 2000). 1:stimatc oftlic ~ i ra i i i t i i i i  hydride co~icc i i t ra t i ( in  in  canister 
sludge is also less than 2%). 'l'lic itniotint of  z i rconium present i n  canister sludge is vc ry  l o w  
At tliese lo\v concentrntions, the sludge wil l not exhib i t  the ignitable propel-tics o l ' re la t ivc ly  
pure ur;iiiitiiii nictal or hydride. I t  should be noted that fiicl wash sludge will contain it 
s i g n i l i c m t  qi ianti ty of l i ~ e l  (urai i iui i i  and zircaloy) pieces. 'l'hcsc will, howevcr. ox id ize to  a 
s ign i l icant  extent in  the knockout pots prior to hc ing  removed lrom tlic basins. 

T h e  \vastc matr ix  cannot sustain vigorous combustion. 'l'lie de l in i t ion  of  ignitahlc non-  
l iqu ids includes the requirement that, when ignited. the waste hiwm s o  i~ igoroi~s / j~  m7d 
p ~ ~ r , s i , s / c t ~ / / ~ ~  / / io/  i/ c'rc'tr/es ( I  htccird The composi t ion of both  sludge streams is  
pi-edominatit ly water and noncombustible inorganic matcrials. I:,\,en i l traccs 01' uranium 
i i ietal or hydr ide could ignite, t l icrc i s  insu l l ic icnt  coinbustiblc material in  the \vastc to 
susti i in the intensity of combustion described by W A C  I73-;0.~-0[)0(5)(~ij(ii). 

Snni~,lcs o f s l u t i c c  nntl l i icl Iiave ti01 i ~ n i t c d  c l u r i n ~  s m i p l i i i ~ .  shipping or l~~inclling. Wet 
sludge samples have been f rcc ly  handled wi thout  special precautions to prevcnt ignition. A 
i iumher  of these samples have been allowcd to dry OLI~, w i t h  no cv idcncc of heating or 
ign i t ion  (Baker. Makcnas and Pottmcyer. 2000). Smal l  samples of l l i c l  segments ( inc lud ing 
h igh ly  corrodcd port ions of  l i ie l  c lc~ i icnts .  representative o f t l ic  fuel pieces in  liicl w w I i  
sluilgc) liave also been liandlcd i n  the laboratory wi thout  spccial precautions 1 0  pr-e\,cnt 
ign i t ion.  and no sell-heating or ign i t ion l i t is  been observcd at standard tempcl.;itures. 'I ' l iesc 
ohscrva t i~ms indicate that the sludge streams will not  ignite tnidcr tlic condit ions rcqui rcd by 
W A C  I7.~-iO.~-OOO(5)(aj(ii). 

0 

Test data on sludge and l i te l .  Wh i le  the regulations do not s p c c i l i  test methods to  dcterminc 
tlie ignitr ibi l i ty of  non-liquids. test nietliods arc available that measure thc rc la t ivc  potential 
for runa\vny reactions of niaterials. 'l'liese methods are usefii l  in predict ing the tendency 01' 
n iatcri i i ls to ign i te  o r  react v io lcnt ly .  Several such tests have been conductcd on sludgc and 
tucl samples. its described below. 

Samples o l  floor and p i t  sludge and canister sludge have hcen tested us ing the l ieact ive 
System Screening Tool (I<SST). In this test. samples arc s lowly  heated in  a reaction vessel 
and moni tored lor rap id tcii ipcrature incrcascs that arc indicative of cxotl icrni ic reactions. 
Scvcii samples ol'lloor and p i t  sludge and one sample of canister sludge were tested hy tlic 
IISS'I. None o l t l i e  samples showed evidence of  reaction tliro~igli sample dry-out. typ ica l ly  
abovc 700 rlcgrces C (Declitold. 2000a and Ucclitold, 2000b) These data arc a strong 
ind icat ion that Iloor and pit sludge and canister sludge will not ign i te  under the condit ions 



(standard temperature and pressure) that the regulations specify. 

1)at:i support ing tlie non-ignitabi l i ty 01' l i i e l  \vas11 sludge conies from igni t ion testing nnd 
'l ' l iet-mogravii i ielric Analysis (TGA) on samples of damaged l i i c l  elements l'rom the KW 
I3nsin. While thcsc studies were pcrf( irmcd to evaluate the safety of the  l i i c l  rctiioval and 
co i i c l i t im i t ig  processes rather t l iat i  sludge storage, they prov ide t ~ s e l i ~ l  in lo rmat ion  lor 
designation. In i gn i t ion  testing. both intact and highly corroded l i i c l  segments \vcrc licatcd i n  
air un t i l  they ignited. The corroded lire1 segments ignited between 277 and 500 degrees (' 
(Abrclah et al., IWO). ~lliesc ign i t ion temperatures arc Irr higher than t l ic condit ions 
spcci l ied by WAC: 173-3(~3-090(5)(a)(ii), i t .  standard temperature. T h e  '1'Ci .A test it ivoI\jcs 
heating sma l l  samples of tiicl in a controlled atmosphere (moist air, dry a i r  and mois t  he l ium)  
iv l i i l c  measuring weight  ga in in the samples. wh ich  is  indicative of l i i e l  oxidation. AlLIiottgIi 
sonic d i l l i cu l t ies  existed due to sample loss during heating, the results ofthcsc tests generally 
conlirm that ox idat ion rates o f  even highly corroded l i i c l  arc moderate and comparable w i t h  
expected uriiniinii hcl iavior ( ' l~r i i i iblc. 1099). Rapid ox idat ion did not occur  un t i l  temperatui-cs 
w e l l  above stcindard temperature were rcaclicd. The ignition testing and 'N;A datu 
demonstrate that even in  the absence of\ \atcr .  corroded l i i c l  pieces do not readi ly ign i te  
tinder tlic condit ions speci l icd b y  WAC 173-.~03-090(5)(a)(ii). 

~I'hree lictors liirther mit igate any pote l i t id  ign i tab i l i ty  of fire1 was11 sludge. First. signi l icant 
ox idat ion ol ' l i ie l  pieces wil l occur as t l ie l i icl wash sludge accumulates under witcr in  the 
knockout  pots. Second. the sludge wil l  be maintained in \vatcr dur ing  transport and storage. 
w l i i c l i  l i i r thcr  SIOM.S tlie oxidat ion rate. Mot-eovcr. sludge temperatures wil l be maintained at 
temperatiires liir 17clo\v the lire1 ignition tempcr;ittrres during removal  from tlie basins. in  
transport. ond during storage at 'I' Plant. 

I3ascd on the inlbi-mation summnrized above. suf l ic icnt  knowledge and test data Iiavc heen 
dcvclopcd IO ctinclude that the sludge waste streams do not  exhibit the characteristic 01' 
ig n i t  abi I i t y  . 

Corrosivity (IlOO2/WSC2) 
'Hie sludge waste streams arc not corrosive based on pl  I test data lkom samples ol 'sl i idgc li-om 
t l ie Iloor and pi t  o l t l i c  KL': Basin, as well as canister sludge from both basins. The measured pl I 
o l \vn ter  associated w i t h  the KE Iloor and p i t  sludge ranged from 7.52 to 7.95 (Mukcnas et al.. 
1006). I ' I ic p l  I ofthc water associated w i t h  the canister sludge lrom KE ranged lkom 6.06 to 
X.30 (Makenas et d.. 1097): canister sludge l'roni KW ranged lrom 6.3 to 8.0 (Mnkcnns et al.. 
I OOX) .  

Whi le  tio test data arc available I b r  KW I loor  and pit sludge, the KI: sludge i s  considcrctl to be 
representative 01'  K W  sludge. Tlie KE and KW Basins were operated in a s imi lar  manner. 
including continuous pl I adjiistiiient of the basin water. such that s imi lar  p l  I propcrt ics would he 
expected. 

Ihictivity (DOO3) 
'I'Iic sludge streams at-e not designated as rcacti\,c (11003). I3ascd on k n o ~ l c d g c  ol'thc 
composi t ion o1'tlic sludge nnd experience in  handl ing sludge. tlic \vastc streams do not mcct the 



reactivity criteria that relate to  \.iolent reaction of  waste under WAC' 17.3-.~0.~-000(7)(a)(i). ( i i ) .  
or  ( v i )  through (v i i i ) .  As discussed iindcr ignitabi l i ty above, f loor and pit  sludge. canister sludge. 
and highly damaged l i ic l  have been sampled. shipped and Iiandled i n  t l ic laboratory without 
evidence o f  violent reaction o r  explosion. IISST, TGA and fuel ignit ion test data further con l i rm  
that these waste streams do not rcact violently or explode iindcr the conditions specil icd by tlic 
regulations. 

' l ' l ie sludge does not contain constituents that could rclcasc cyanides. sulfides. o r  other toxic 
gases. vapors o r  liimcs (WAC' 1 7;-3o.~-oc)0(7)(a)(iv) and (v)). KE l loor and pit sludgc sainplcs 
l iave hecn tested lor cyanide and no cyanide liiis been detected (Makenas et al., 1090 j .  

Kcgal-ding WAC' I 7;-.~().~-0(,0(7)(a)(iii), "forms potentially explosive mixtures Lvitli u.ntcr". i t  
hiis been noted that sludge. particularly canister and l id wash sludge. c\~oIvcs l iytlrogcn gas at ;I 
steady and predictable rate. both in the basins and under laboratory conditions. Tlic gas 
generotion phenomenon i s  causcd by two factors related to tlie radioactive coniponctit of  t l ic 
\v;iste stream: the oxidation of  tiraiiiiini and i~ r i in i i in i  hydride i n  rvatcr, and the radiolyl ic 
decomposition ol'liydrogcnous niatcrial. Wl i i lc  tlic radioactive component o l  thc sludge is not 
strictly subjcct to regulation iindcr W A C  173-303. tlie sludge as a wliole has hccn evaluated 
against WAC' 173-3o;-Os0(7)(a)(iii) and determined not to exhibit tlie characteristic 01' 
rcacli\,ity. 'I'lic rationale lor this dctcrriiirialioii is described below. 

As \vi l l i  ignitabi l i ty. the regulations do not specilk niimcrical tests to dcterniinc \vliether a waste 
l i w m s  potentioily explosive mixtures w i th  water. leaving sonic ambiguity i n  dctcrmining mlictlicr 
;I waste is reactive by this tlelinit ion. In proii i i i lgati i ig the characteristic ol reactivity. I,PA 
clar i l icd tlie intent o f t l i c  reactivity characteristic i n  tlie preamble to tlie rulemaking (45 I:R 
-3 1 100 j :  

I%i.s tlc/iniIi(ni wcis inlentled lo  itlei7lrfV ic'ti.s/c.s which, hecoiisc of' l l ic ir  e.vli'cint~ ii7,s/tiIiilily 
tint1 ~c,ndencj, /o retic/ i~iolcri/ly or cctplocle. I m s e  ti prohlern <i/ till .s/rigt'.s o/ ' / lw iw i . s /e  

rironti,yr~iiien/ Iirocc2.s.s. 

'I'lic prenmhle test dcscribcs a tiiorc vigorous and acute type 01' reaction than the liytlrogcn 
generation exhihitcd by the sludge ivastc streams. /&li'c't?7C in.s/tihili/); is typical ly associatcd \\it11 

compounds sLicli ;IS sodium metal o r  sodiuni hydride, which rcact quickly and vigorously \\it11 
\vatcr sucli that Ilmiimable gas euolution poses an immediate risk o lcxp los ion  o r  violent 
reaction. In contrast. the K I h s i n s  sludge waste streams cvolvc hydrogen gas at a steady and 
control led rate, without tendency toward violent or runaway reaction. When mixed 1% it11 water. 
tlie sludgc waste streams \vould contitiiie to cvolvc l iydrogcn gas at the sanic steady. prcdictahlc 
and controlled rate. 

'l'lic stahil ity o f  tlic sludge i s  duc in part to the extent of oxidation o f  uranium und iiraniLim 
1i)driclc. 1 h ) r .  p i t  sludge and canister sludge liave hecn iii continuous contact with water liir 
many years. such that l i t t le Linoxidized uranium remains, and is distributed throughout the s l~ idgc  
matrix. A l i e r  ini t ial  washing, l i ie l  wash sludgc may contain an increased amount o l  i inoxidized 
uranium. I lowever. this urani i i i i i  w i l l  oxidize extensively under water in  (lie knockout pots pr ior 
to t-ciiioviil 1'rom the basins. Radiolyt ic hydrogen gas generation occurs at a steady and 
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predictable rate based on the interaction of  radiation eniissions and hydrogenous matet-ial. and 
cannot accelerate or become violent. 

The preamble text also states that reactive \castes are those which, because of their instability. 
/?o.se t i  I J I ~ ~ / L ~ I I ~  ( I 1  t i l l  s1trge.s  oflhc ~ r r r . s l e  ii7tii7cigemenl /JIYJCY,S.Y. Experience with the sludge, hoth 
i n  the basins and in  the laboratory. indicates that i t  does not pose such a probleni. 'l'hc sludge has 
hccn present in  the basins lor  many years. Simple passive venting of  hydrogen gas has hccn 
sul'ficicnt to mitigate any  I1 
corroded liicl have been s~iiiipled. shipped. and handled i n  the laboratory with only normal 
precautions (e.g.. venting ol'containcrs) used lor iiiateriiils tha t  arc known to evolve sonic 
hydrogen gas. The iiormal. passive venting that is required fbr all transuranic radioactive waste 
prevents the buildup of  potentially explosive conccntrations of hydrogen gas. I t  should be noted 
that the packaging configuration for the sludge waste streams and tlic' ventilation system i n  ' I '  
I'lant arc more than adequate to prevent buildup of  dangerous concentrations ol'hydrogen gas. 

111 sunimary. the sludge Waste streams exhibit controlled, steady and predictable evolution 01' 
hydi-ogen gas. \vliich is not sub.jcct to  the instability o r  uncontrolled reactions with water that 
would be characteristic o l  a reactive waste. As a result. the sludge waste streams do not meet the 
definition of  reactive waste. 

Toxicity Characteristic Metals (L)O04-1)011) 
'I'Iie corrosion products in the sludge streams consist largely ofiiietal oxides. including some of 
toxicity characteristic metals. ICP analysis (without TCI,P extraction) has been pcrlbrmed on 
i i i m y  samples 01' Iloor. pit and canister sludge (Makenas et al., 1996; Makenas et al.. 1997: 
Makenas et al.. 1 OOX) .  C'admium, clirotiiiuni. lead and silver liavc bcen mcasureil i n  
conccntrations that could exceed the toxicity characteristic limits. and barium is consistently 
found i n  sludge. but the concentrutions are helow toxicity characteristic IcvcIs. Sclenium l i i i s  i iot 
hcen dctcctcd by IC'I'. although detection limits I i w e  frequently been above t l ic level required to 
deii ioiistratc that  sludge is below toxicity characteristic levels. I h c  to dilliculty i n  analysis by 
ICP. arsenic and mercury h m c  not hcen reported lrom lC:l' analysis. 

Additional data regarding iirsciiic, nicrcury and seIc~iiiini arc available lrom analysis ol'tliree 
samples ol' KI: Ih s in  backwish pit sludge by X-Ray Fluorcsccncc (Dechtoltl. 1904). Ai-senic. 
mercury u id  seleiiiuiii were not detected in these samples. Detection limits olthe X-Kay 
I.'luorcscencc method were belotv the respective toxicity characteristic limits t i l  these metals. 

[)tie to the conditions under which the sludge has formed. i t  is believed that the primary metals 
ol 'co~iccrn (cadmium. chromiuin. lead and silver), as well as other metals. would be relatively 
insoluble under ' l~( ' l , I '  conditions. '1'0 dctcrminc whether the sludge would designate for toxicity 
characteristic metals. the Spent Nuclear I:ucl I'rqject, with Icology and tI'A involvement and 
concurreiice, developed data quality ob,jectivcs (Makenas. 2000) and a sampling and analysis 
plan (Ikikcr. Welsh and Makenas. 2000) to test composites o f  existing samples 01' Kl i  sludge 
using the 'I'C'1,P cxtraction. In accordmcc with the sampling and analysis plan. two composite 
samples were cicveloped to be representative of KE Basin floor and pit sludge. while a third 
coinpositc \\as rcprcsentative of  canister sludge. 'l'hc sludge srimplcs were analyzed for arsenic. 
barium. ccidmitim. chromium. lead. ~cleniiiiii and silver. The DQO participants. including 

ird. Additionally, lloor and pit sludge. canister sludge and 

1.'- I I 
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I:cology and EPA. concurred that niercury is not a constituent of concern (Makenas, 2000 and 
I3artz and Ciodbois. 2000). Analysis of the sludge composite samples was pcrformcd on 'l'Cl,l' 
extracts and fot total metals, \vliicli could allow sonic comparison with existing total metals data 
in KW Hasin sludge. 

'l'lie ;unalysis clatii s l iou that KI'. l3asin sludge docs not designate (or toxicity characteristic metals 
(I,oscoc. 2000). Table 2 provides a summary of  these data. For simplicity. the table presents the 
average o t  the analysis result and any duplicate and replicate analyses performed. Variation 
among duplicatc and replicate analyses was low and other quality control paramctcrs indicate 
that  data are usable l'or designation. Ikology and EPA liavc providcd their conctirrciice with this 
designation for toxicity characteristic metals (Rartz and Gidbois, 2000). 

1'- I2 
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I'h I 0.00854 I 453.81 

Table 2 - Summary of TCLP Test Data 
Concentration (mg/L) - Average ofrcsult>uplicatc and r e p l i c t ~ t $ ~  

Regulatory analyses 
I.imit (mc/l,) KI: Floor and Pit 1 KI: Floor Sludce I K E  Canister Sludxe 

. .~~ 

100.0 

5.0 

- 
I3a 0.02 1 17 
('d 0.02008 
( 'r 0.000hO 
I'h c (1.00342 

I3a 0 .  I2220 
('d O.Ol.384 
Cr 0.00600 

KI: Floor Sludge 

0.65.3 0.64 0.1 x 
0.222 0.22 

121.59 
45.36 
184.25 
453.81 

121.5') 
4536 
184.25 

Composite (325) 

pi .T- -37q7;q ;;:!; - .  ~~~~~ 

-~ .___ 
Sc I e t i  i 11 111 
Silvcr 

Since the KI; and K W  hasi i is  managed the same types o l l i i e l  and were opcrated iii ;I similar 
iiiiiiiiicr. KW l i n s i n  sludge i s  expected to liiivc the saiiic designation. '1.0 confirm this 
cspectafion, hiifh TC1,P extracts and total iiiefals digcsfioiis wcrc performed on KI1 cornposife 
samples. These data could he ~ised to form a ratio o f the  TCl,l' result to its corresponding total 
nictal. which could be multiplied by KW sludge results to estimate the possible 'i'C'1,I' 
conccntration of K W  sludge. O n e  limitation of th is approach i s  that a mcaninglul ratio of'l'(:I,P 
to total mctal can only be determined ifthe total mctal result i s  above i t s  detection limit. 
1 !sing th i s  approach. 'l'ablc 3 provides estimated K W  canister sludge TCI,I' concentrations lor  
soi i ie  toxicity characteristic metals. Wifliin the limitations oftlie available data. this serves to 
conlirm that KW canister sludge should not designate for toxicity charactcristic metals. 

~~. 
5.0 0. 144 0.26 0.50 

~~~ 

Tahle 3 - Estimation of KW Sludge TCLP Concentration 
1 Mctril 1 Ratio of I KW Canister Sludce 1 L%timatcd I Regulator> 

I ,i mit 

K1: Canister Sludgc ('omposite 
0.03401 121.50 

184.25 
KI: l:loor/l'it Sludcc ('omnosite ( 2 2 2 - S )  

I 

4.25 
1.23 1 
2.57 
0.05 
0.13 
I .55 

14.86 
0.63 
1 . 1 1  
1 x 7  

100 
5 

100 
I 
5 
5 

100 
I 
5 
5 

in Makenas et til.. 1 99X3 r appendix 13). When one or inore results wcrc below detection IcveIs. 
0.5 t imes the rcported l imi t  of detection was used to form the average. 
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A number of limitations exist to the approach provided in  Table 3. N o  estimatcs could he 
ohtuined for arsenic bccciuse the KW canister sludge analyses d i d  not  prouiilc i irscii ic results. 
Additionally. no estimates co~ild he established i'or selenium o r  si lver because these metals were 
hclo\v the l i m i t  o fde tec t ion  in  all ol ' Ihe KE sludge total iiictals analyscs. 1,'urthcr. tlic KW 
cuiistct- sludge data had severely elevated detection l im i ts  Cor sonic metals. part icularly 
cadiiiiuni. lead. selcniui i i  and silver. In some cases. many or al l  o f t h e  KW canister sludge 
samples Ltcrc less Illan tlicsc elewted detection l imils for mclals. which rcsiilts in hi;iscd mean 01' 
the meta ls  conccntration. O n e  approach to oll.setting this bias is to  set results be low detection 
l im i ts  to ;I v;iluc e q d  to one half the detection limit (Gilbert, 1087). ' l 'his oppro;idi W;IS used to 
cst;ihlish the iiiean concentration of the total metal conccntrdtion in KW canister sludge w e d  in  
' Inh lc  3 .  

Ilespitc tlicse l imitat ions. the data provide general conl i rmat ion that KW sludge designates tlic 
siiiiic ;IS KI: sludge. Of the toxicity characteristic metals. c l i ro t i i iu i i i  and lead arc consistently 
linind in  sludge in the highest concentrations. The estimated KW 'I'C1,P concentrations con l i rm  
that KW sludge would not thil 'I'CI-I' lor chromium and lead. Simi lar ly .  cadmium and hai-ium 
calculate out to ;in estiinatcd X ' L P  concentration helow the regulatory limil. When combinccl 
w i t h  tlie process kno\vledgc that KE and KW operations were similar, this provides reasonable 
assurance that KW sludge would pass TC1,I' testing,itisl as the K E  sludge composites did. 

Tosicity Charactcristic Organics (1)012-1)043) 
The two sludge waste streams do not designate for the toxicity cliaractcristic pesticides, 
I icrbicides o r  other organics hnscd on knowledge of the fuel manuf~ ic tu r ing  process and liiel 
storage processes i n  the KI: and KW Basins and test data. As man~i l : ic t~ i red for use in I 1anli)ril's 
N-Reactor. the liiel was highly pur i l ied  ~ i r i i t i i ~ i i i i  metal with a zircaloy cladding: no tit-gnnic 
compotinds coi i ld be present i n  the liiel. None of the specilic 1101 2 - 1104.3 tox ic i ty  chat-actcristic 
constituents arc known to have been used in. applied to, or  discharged to tlie hasins. 

As con l i rmnt ion  o f  this knowledge. analysis of live sludge samples i'rom tlic KI: I3asiir and two 
saniplcs IYom tlie KI: Weasel Pit h r  volat i le and semivolat i le organic compounds i t icnt i  lied none 
in  conccntrations approaching the tox ic i ty  charactcristic l im i ts  (Makcnas et al., 1096). I t  should 
he noted that there were sonic quali ty control p r o h l c i i i ~  with these samples, part icularly low-level 
coi i t i i t i i i t i i i t ioi i  of blanks and poor surrogate recoveries for semi-volati le organics. Nevertheless. 
use of these data a s  semi- t~uant i ta t ivc  data provides reasonable conl i rmat ion that the sludge docs 
no t  designate for tox ic i t y  characteristic organic constituents. 

Wh i le  participating in  the development ol'tlie data quali ty objectives and sampling and analysis 
p lan lor  'I'C'1,I' testing oi'tlic sludge (see previous section), I<cology and 1;I'A concurred that 
tox ic i ty  characteristic organic compoiinds are not constitucnts o f  concern in  tlic KI: i i nd  K W 
sludge waste strc;ims ( Ik i r tz  and Gadhois. 2000). 
CRITERIA DESIGNATION 

Toxicit) 
'I'Iie sludge waste streams do not designate as toxic dangerous waste bused on 1C.I'. an ion 
analysis. X-ray d i l f rac t ion  and process knowledge that  have been used to ident i fy  the overal l  



clictiiiciil composition of the KI: and KW sludge. 'l'his composition is described i n  IOj-K I h i n  
,Af(r,/cviol 1)esigii 1 h s i . s  Feet1 De.scrip/ioii, fiw $,en/ h'iiclecir Firel Projecl Ftrci/i/ic,,s, I i i l i r m e  2. 
(I'earce, 2000). ' l h e  iiiajority of the sludge is i n  the form ol'insolublc solids (e.g.. sand) and the 
oxides rind hydroxides ol'aluiiiiiiittii. iron, zircoiiiriiii, and uranium, a s  well as other metals i i i  

trace concctitratiotis. Using the hook  designation methodology of WAC' 173-303- I00(5)(b) and 
these composition data. neither sludge streatii is a dangerous waste by the toxicity criteria. 

Only live of the  discrete chemical constitileiits identilied i n  l 0 j - K  lltr.sin Mtr/eritrl l)c.sign 1lcr.si.s 
I~'cwl l ) ( , , sc ,r i /J/ i ( i i i , / ( i i ,  Slien/ h'irclerrr. Firel I'rojecl /+'trcili/icv, Ik'olrrnie 2 are Toxic Category I) o r  
more toxic based on data from the l?efiislrj' of7i>xic Effic/,s (JfC'henziccd S/rh.s/tmcc~.s. 'l'lie major 
constituents i n  t l ie sludge waste streams. ineluding uranium metal, Liratiiutii hydride, and oxides 
of aluminrim. calcium, iron. magnesium. silicon, sodium and uranium, are either less toxic than 
' los ic  Category D or hiwe no relevant toxicity data i n  the Xefii.s/ry qfTox\-ic Eff>c/.s of ( 'hemictrl 
, ~ l / / J . S / ~ l I X c . S .  

'I'ablc 4 presents the equivalent concentration colculation tor the live consti t~~ctits  that itre tosic in  
;icconlancc with U'AC' 173-30.3- I00(5)(b). The co l imns  tilled "Max Weight I'crccnt" l ist  the 
highest coticentriitioii ol'each constituent i n  the vilrious suhstrcoms l'rom the appcndices o f  / / ) j - K  
/ki.sii7 : \ .kr/cr id Ile.sigii l1trsi.s Feed Ilcwrip/ion, for $,en/ i\'ircletrr 1;ircjl Pro;w/ l.irc~i/i/ii,..s. I 'd71riie 

2. ( I t  should be noted tliat considerable conservatism exists by use of the highest \,slues l h i  

('oncentrcition" list the calculated eqiiivalcnt concentration o f  toxic constituents a s  specilied by 
WAC I7.3-303-l00(S)(b). 'l'he total eqiiivrilent concentrations of0.00054% for Iloor and pit 
sl~tdgc and 0.00007% J'or canister and litel was11 sludge are hclo\v the threshold cqitivalent 
concentration ol '0 .001 'X~ to he regulated a s  a toxic dangerous waste. 

e,  'IC .I i suhstrcam atid by using dry weight percents olsludgc.) T h e  columns titled "l<qiii \dcnt 

Table 4 - Washington Toxicity I3ook Designation - 
... . I 1 Canister and l t i e l  W T < l i . S l m  

I'ersistence 

Based on kno\vledgc of  the KI: and KW Iktsin operations and test data. the sludge \\astc streams 
do not dcsignatc i ts persistent waste. Except for a brief period i n  1080 and 1081 during \&Iiicli 
algicidcs were applied to  the basin water. halogenated organic compounds were not used in or 
discharged to the basins. Sciiiivolatile organic analysis of sludge samples identified 110 

Iialogcnated organic compounds other than the PCUs previously discussed i n  the section on 
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Ilegiilatioti ~indcr Other I.aws (Makcnus et al.. 1906; Makenas et al., 1097; Makenas et al., 1908). 
While already rcg~ilated under I'SCA, the concentration of P C l h  were evaluated against the 
pcrsistcnce criterion as well, and found to be below the regulatory thrcshold of0 .0  I'%r by weight 
based on the test data described below. 

Seven samples of lloor and pit sludge wet-e tested lbr  I'c'13s as described i n  Makenas et al.. 1990. 
'l 'lic PCLi conccntration of thc lloor aiid pit sludge samplcs are provided in  'l'ahle 5 .  using the 
adjusted coticcntralion of  PCBs (hfakciias et d., 1999. Appendix U)  i n  settled sltidgc and 
averaging duplicate/rcplicatc analyses ofthe sittile sample. 'l'hc mean concentration 01' these 
snmplcs is 46 pptii. o r  0.0046% by weight. 

Table 5 - Summary of I W 3  'lest Data for I'crsistenee Designation 
~ ~. . 

Satnple Nuinbcr SampIing I .;,cation ~onceti&ation i n  Settled i Sludge (Llglg) 
~~ .___~..~___~~ ~ 

63 
~ . ~ ~ . _ _ _ . ~ ~  ~__.. 

KI3-I-15 Kl,: t3asin Iloor 

KES-A-2 K1: Hasir 
. . ~  

c: 1 h (not detected) _ _ _ ~ - ~ ~  
KtiS-1'- I 6  
KES-R-I R . .. ~ ~ 

_ _  Mean concentration' 1 46 
I Nondetcctcd results uere used at the iiletliod quatititation limit 

.~ ~ I 

I'c'R conccntrlitions in  canister sludge were iiiucli lower tlian in the Iloor and pit slutlgc. Nine 
samplcs 01' Kl; c;inistcr sludge were ondyzed. ranging from nondctcctable to a iii;isiiiiiiiii of 1 . I  
~ig/g (Makenas et al.? 1007). Seven sainplcs of KU' canister sludge were analyzed. ranging l k o m  
tiondetectable to a i i i i isi i i iu~ii  of 5.73 iigig. 

'lhe slutlgc strcimis do not dcsigiiate iis Wl'O.3 h i -  polycyclic aromatic Iiydi-ocarhons (PA1 I s )  
based 011 test data. A number of sludge samplcs have been tested for Total Organic ('arbon 
( ' I 'W) and the 'I'OC concentrations are f:ir below the 1% I'Al I threshold for I-egiilatioii as 21 

WI'O.7 waste (Makenas et al.. 1096; Makenas et al., 1097: Maketias et al.. IOOX) .  
Conclusion 
Test data froni samplcs 01' K1: aiid K W  sludge waste streams, combined m i t h  knom ledge o l ' t b e  
waste gciieratiiig process and the composition and properties of the sludge. s h o u  that  the sludge 
waste streanis wi l l  not designate as a dangerous wastc iinder WAC: 173-30.3. 
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1.0 I'IJIWOSE AND SCOPE 



Scvcl.;d documents prnvidc source inli~rmation to this I 'SEL. 'I'licsc arc listed bclo\v i i i id 

discussed in the fnllo\ving paragraphs. 

2.1 Seismic 

I INI:-h033. Seismic Evaluation ofthe 'I Plant 221-'1' I3uildinL: foi- Intcrim Storace o l ' K  I h s i n  
Sludcc. 200 West .4rCLI, I lanfnrd Site 

I INF-7150. Structural DesiL:ii Concepts Ihr Seismic I J ~ ~ : r o d e s  tn the 221 Pool, 
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I INI: 7692, Seismic Failure Mode Evaluation For the Building 221-T, Section 2 I'ool 

As detailed in I INI:-6579. Brrseline Rec/uirernen/.s /loewnen/. the Conceptual Design Document 
was required to assume that the seismic input accelerations would be based on Pet-formancc 
Category -3 for an cxisting structure i n  accordance with FINF-PRO-97. 

'l'he initial seismic rcport (Seismic /<idz/ir/ion of /he 7 ' / ' / m 7 /  221-7' Ili<i/ding for / t i / i ~ t . i r i ~  S/iwr/,qc 
of K Ilrrsin ,S/ir&c, 200 Wev/ Arcw Ilrrfortl Sile. lHNl:-6033) cvaluatcs potential crirtliquake 
ell'ccts on the ability of thc  221-1' building to store K Basin sludge safely. The scismic 
evaluation demonstrated that the 221 -T building. including cells. dcck, pool. roof'. rind exterior 
wulls. iiiccts tlic seismic design and evaluation criteria for I'crformancc Category i (l'C.3) lor 
existing liicilitics i n  accordance with I INF-PRO-07 and DOE-Sl'D-I020-04. I lowcver, this 
rcport had a limitation in that all existing pool cracks had to be repaired in order I'or pool to meet  
the I T 3  criteria. 'l'his represents the ability for the structure to withstand a seismic cvcnt with an 
average rcttirii period of about 10,000 y. o r  an annual probability orexceedancc of I x 1 

A follow-on study (Sei.sn7ic I.irilirre !\?'ode Ei~rl~irilion For /he Bidding 221.7: .Si,cliiwi 2 P i i d ,  

I INl,'-7692) miis performed to understand the failure mode of the pool w a l l s  and pool cwcr  
hased on tlie k n o w n  location of  cracks in the concrete pool. 'l'his study demonstratcd that a PC.3 
seismic event wn~ild result in minimal pool wall displaceinent and that the anticipated iicm' covcr 
(described i n  I INF-7 150. S/r i~ / i rrr / /  Design ('oncep/.s,fiir Seisniic U'i,qr~ide.s /O /hi, 2 2 / - 7  Pool) 
would not fall into the pool. The I INF-7692 analysis assumed the cracks in the pool are located 
;IS icicntiticd by 'I' I'lant in 1993 (WI~('-SI)-WM-SA-023, PWR Core I 1  Storage Pool Striictural 
Scismic Qidil icntion ~ .I I'lant) and that thcsc cracks would not be repaired over the storage life 
of  the containers 

Once tlic project and the Facility have cstnblishcd the final I'crtormancc C:atcgory 101- the Sludge 
I laiidlitig I'rojcct in accordance with DOE ~-STD- I02 1-93, I IN€-6033 will he revised as needed. 

2.2 Heat Transfer 

I INI~'-6704. (;;IS and I lcat Gcncration Analysis of  K-Basin Sludge Storage i n  'I I'lant 

I INF-7 172, October 2000, Supplenicntal Analysis of Gas and I leal <;eneration o l 'K  I3asin 
Sludge Storage in 'I-l'lant, Fluor 1 lanford. Richland, Washington 

The initial heat transrcr study ( ( k . s  mil //err/ (;enera/ion Anuly.si.s of K-Brrsiti ,S/irdge , S / i n q e  in 
7' P / r r t 7 / .  I INF-0704) indicated that. given an average uranium metal content 01' 44% lor the 
sludge. the water i n  the pool would be required to be cooled to 78 dcgrcc I: and/or 20,000 
13'1'1111 111 woitld need to be removed from the pool. This study, which was a required input to the 
conceptual design. resulted i n  the addition o f a  chiller to tlie pool as detailed in tlie Conceptual 
Ilcsign I)ocument (CDD). Since the safcty analysis is not yet completed. the conceptual design 
conservatively includes a redundant back-up pool cooling system to ensure that project scope 
a i d  cost arc bounded. 



'I'lic analysis documented in  I INl:-6704 ass~iiiied a very conservative average ~iriiiiiiiiii  tnctal 
particle size (250 microns), cnhancciiicnt factor ( 3 ) .  and tlieriiial conductivity (that of  \cater) for 
tlie sludge. More recent laboratory sample results indicated that thcsc values iiia) Iiavc hccn too 
conservative. A supplcnieiital heal lranslbr report ( c S i ~ ~ ~ j ~ / c m e ~ ~ / t r l  ,4ntr!i:si.s <)f ( k s  trntl Iletrl 
( ;owrrr / ion of K Urrsin SIidge Sforrr<qe it? 7'-l'/trn/, I INF-7172). which analyzcd three cases 01' 
'I'ypc 2 Sludgc storage options and oiic ciisc of Type 1 Sludge. \vas per l imi icd to rcl lcct tlic 
newer laboratory data. 'l'lic supplcmcntal analysis ~iscd an average iiraiiiuiii metal  put-ticlc s i x  of' 
500 ii i icrons :IS well as a lower ciiliitncciiieiit factor (I3otli 1 and 2). and a ilil'fcrent thermal 
conductivi ty. 'llie Supplemental Analysis concluded that (I ) heat generation i s  not :I concerti lor 
'I'ypc 1 containcrs, and (2) Typc 2 containers can be stored safely within the pool \ \ i thoi i t  pool 
cooling. Based on tlie results o l  the supplemental study, there is no rcquiremcnt fot- :I sakty  
class or  safety significant water addition system for the Type 1 containers or for tlic pool coolitig 
system for the Type 7, containers. 

'I'Iic siippletiietital analysis also indicated that. if active ventilation was los t  i n  the 'I' Plant canyon, 
i t  \\.o~tld lake a iiiiiiiniuiii o f  I O  clays lix the I iydrogcn levels to reach 1% (lower control point lor  
hydrogen) in a process cel l .  I f  sludge containers were stored on the canyon dcck instced of in the 
process cells. 50 days \rould be required to  rc;ich 1 %  in tlie canyon under the same conditions. 
I3ascd on the length of titile available to respond to a loss  of ventilation event bcfore hydrogen 
concentrations could reach tlie lo\ver control point as u.cll as the fact that thcrc arc 110 other 
hazards associated with sludge storage that require the ventilation system to he operable. the 
veilt i lation system fans arc classified as General Service. 

I l u r i ng  dcl in i t ive design, the results of l l ~ c  existing lieat transfer analyses mi l l  hc vet-ilicd o r  ii 

linal hcat transfer analysis will he conducted based on the sludge input paramcters i n  the Sludge 
I ) : i t d ~ ~ ~ k  (I INI~-SI>-I INI~- '~I -Ol  5. Volume 2). The Sludge Database i s  to he rclcased in Spring 
200 I 

2.3 Fire Hazards 

'I'his documen( i s  still in draft hrrii. and ii linal draft was not availablc fi)r review :it the time of  
t h i s  I'SEL development. Accordingly, th i s  assessment is not complete and may chongc \-heti 
more information becomes available. 

The l i r c  liazards analysis idcnti l ics pre\.ioiis analj.scs associated with ' I '  Plant (WI I C '  lOO5a and 
I INF 0459) that i~ivolve tires i n  the loading hay, canyon. and the I lead End. Sludge containers 
\+ill not enter the Ilend f k d .  

Ikiscd on the expected slutlgc receipt process. thc sludge containers will not he removed lrom the 
MCO transport cask i int i l  tlie tractor is rcmovcd. The MCO transport cask i s  lire-rated and 
would protect the containers in the cvcnt o f a  l i rc. 
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l 'ypc I containers will be stored i n  a process ce l l  free ofcotnbustiblcs. Type 2 containers \\ill he 
stored undcr water. For  short periods of time tlic containers will be exposed i n  the c;inyon. 
Initially this will occur during MCO transport cask unloading. and during periodic Type I 
container weighing. 

('ombustihlc loading near the loading tiinnel will be minimizcd. and manned entry into the 
canyon during container niovemcnt will not be allowed. thus climinating the possible 
introduction ol'combustihlcs. Altliougli a lire in tlic canyon at that time could expose process 
cell containers to heat drawn in \,in the vcntilation system. it is not expected to be sullicicnt to 
put the containcrs at risk of  overheating. 

2.4 C'ritcria Ihcument 

I INI~~-OO.?5. I k v  0. ('riteria I>ocumcnt for tlic Sludcc Storage at 'I Plant Salctv Assessment - 
I)rali 

l'liis dociimcnt contains no rcqiiircments lor salcty classi lication of SSCs. 

2.5 Hamrtls Evaluation 

I lNl:-6527 Rev I ,  I lazards I:valuatiun liir Storace ofSr-7eiit Nuclear 1:ciel Sludcc at the Solid 
Waste Treatnicnt Facility - Draft 

'l'liis document provides a systematic compilation of all the hazards associated with the sludge 
receipt and storage niissioii. Light of those hazards were identilied for further analysis. 'I'hcse 
\wrc later binned into three representative accidents and analyzed on a uni t  container inventory 
hasis i n  I lN1~-6025. Two 0 1  the hazards were associated with cold container overpressure (i.c.. 
vent l'ailurc and hydrogen gas buildup). two were associated with hot container o\'ei-prcssrirc. and 
linir \ v u e  associated with container or cover block drops. The hot container overpressure event 
i t a s  later dctermincd to  not be credible given the scqrrencc olevcnts necessary to achieve that 
accident (i.c.. loss  of pool \\ater, lailurc of pressure relief device, thcrmal heat up ol'contaiiier 
over a period of  many days. no operator response). 

Once the controls arc agreed upon by facility managcmcnt, the hazards identilicd i n  this 
documcnt should he reviewed a second time to ensure that tlic idcnlificd controls arc appropriate. 

I INI.'-6625 Rev I ,  I'rcliminarv Accidcnt Analysis for Storacle ofK-13asin SIudxc in  'I'-l'lant 

'l'liis documcnt derives dose conscqtienccs lor u n i t  curie and uni t  kilogram container inventories 
of sludge lor three reprcscntative accident scenarios: 

('ontaincr I:ailurc due to ~iot  overpressure' (requires lieat source and IiiIcct I-eIicfvent) 

I'he hot container overpressure event has bccn determined to he beyond design basis. I 
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Container failure due to c o l d  overprcssure (gas acc i i i i i i ~ l i ~ t i o i i  with plugged vent) 
Container failures due to impact (container or cover block drop) 

Since container sludge inventories were not yet finalized. ~ i i i i t  dose consequcnces were 
calculated in order to facil i tate the consequence analysis to bc docunietitcd in I INF-0064. I INI:- 
0064 must  be consulted to identil). the radiological and hazardous consequences based on the 
specil ic inventories assumcd. 

I IN1~'-6064. Safety Analysis Addendum for T I'lant Sludge Storage - IIrali 

'I'lie sakty  analysis addendum kir sludge storage is st i l l  in dra f i  h r m .  iiiid :I linal di-aft \viis riot 
nvail i ihlc for rev iew at the t ime  o f t h i s  l'S1,;l~ dcvclopment. Accord ing ly ,  this assessment is not 
complete and may change w h e n  more  in format ion becomes availahlc. I3ased on verbal 
discussions with 'I' I'lant f i c i l i t y  rcprcsentatives and contractors, the lbllowing i nk ) i -m~ i t i on  w a s  
ohtained. 

I t  i s  anticipated that the safety addendum document will jus t i f y  that ;I hot container nvet-pressui-e 
event i s  iiot crcd ib lc  becausc the sequence o f  cuents necessary to achieve that accident arc not 
credible (i.c.. loss ofpool  water. l i i l u r e  of  re l ie f  vent. thcri i ial heal tip o fcon ta i i i c r  nvcr il per iod 
of inany days. no operator response). The conseclucnccs o f t l i e  other two accidents (container 
13ilul-e iluc to  c o l d  overpressure and container I'rlilures due to impact) were cv;iluatcd using the 
 ini it container inventory results 01'1 lNI:-6625 and the sludge stream composit ions g iven i n  I INF- 
SI I -SNI~- ' I~ I -O09.  Voluine 2. I t  was detcrni ined that the consequences ol'both accidents wcrc IN 
be low tlic Risk  l i \~n l i io t ion  Gii idcl ines ( I l lX is ) .  'I'litis, there are no requirements fo r  salt ty SSC's 
LIS ;I rcsult o l 'cscccding or chal lenging l<EGs lor either of these two hounding accidents. 

'I'Iic SI:I. will be re-cvaluatcd during the del in i t ive design stage and at the t ime  o1'rclciisc aiid 

approval of  I INF-6964 (safety riddcndum). If different hounding ciccidcnts were cletcrmincd i n  
the filial salcty ;ii ialysis report. the safety equipment l is t  wniild nccd to be derived a n d / o r  
cvaluatcd based on those accidents. 

I INl~-SL)-'fI~-SARI'-OI 7 Rev. 2, M c t v  Annlvsis Ilcport for I'ackilginc (Oi is i tc )  M d i i - c m i s t c r  
Overpack Cask 

' l 'hc sludge coi i t i i i i icrs wil l be transported to ' I '  I'lant in a Mult icanistcr 01,crpock (M('0) Cask. 
l ' l i i s  report takcs no credit lnr the integri ty oftlie sludge container inside the M C O  :ind so  places 
no rcquircinents on tlic conlaincr design. 

( i -7 



2.6 Criticality 

I INI:-64.35 Rev 0. I 'rcl iminary Cr i t ica l i ty  Stud)! for K Basin Sludcc Containers at 'I-l'lant. 

'l'hc purpose of thc  ( ' r i t ical i ty Safety I:valuation I tcpor t  (CSI:K) is  to t lctcrni inc \vhcther thcrc i s  
II cr i t ica l i ty  liaxard. rind, i f  so. to wr i fy  that the controls and/or  design features pi-ovidc ;I douhlc 
contingcncy against the possibi l i ty o f  an accidental cri t ical i ty, i.c.. at least t\vo independent. 
unl ikely. concLtrrcnt failurcs must occur  bc l l i rc  a ci- i l icnl i ty is  possible (DOE 0 420. I ) .  A n y  SSC' 
that is  required to mainta in  a double contingency against an accidental nuclear cr i t ica l i ty  i s  
automatical ly designated Safety Class per I INI-PRO-704. 

'l'hc results o f t h i s  pre l iminary cri t ical i ty study indicate that thcrc arc potential sludge and 
container geometries such that the sub cri t ical safety l i m i t  (k , , ,  = 0.95) could be cscecdcd. ' l 'he 
cover hlock drop idcn t i l i cd  in  HNF-6527 could be a mechanisni by  wh ich  thc s u h  cr i t ica l  s a k t y  
l i m i t  could be exceeded. T h e  conservative assumptions made in the support ing analysis include: 

I ) Ihc containers were l i t 1 1  of sludge (current plans are that they would he about 50% 

2) tlic coritaincrs \lialls \vcrc 114 in  stccl (current plans arc that the Type 2 containcr 
walls would be I iii thick). and 

3 )  110 credit was taken Ihr ncutroi i  absor-ber niatcrial w i th in  the sludge (in order to avo id  
this as a cr i t ica l i ty  saCcty speci l icat ion on sludge). 

lull). 

Add i t iona l  cr i t ica l i ty  analyses were performed for transportation of containers. In  this nnalysis 
thc one-inch wall thickness o l T y p e  2 containers was credited for a reduction i n  k,,,. 

The l i ke l ihood o fcxcecd ing  the sub-crit ical sak ty  l i m i t  w i t h  l 'ypc 2 sludge is  grcotcr due to its 
higher urai i i i tni  enrichment (A large fraction o f t h e  Type 2 sludge is  1.25 percent cnrichcd). 
'l 'hcrcfore, i t  has keen conscrvativcly assumed that the Type 2 container storage system wil l liavc 
a s a k t y  class funct ion to protect the containers from il cover block drop until further cr i t ica l i ty  
analysis has been completed to show otherwise. 'I'Iic specific requirements and pcr l i i rmancc 
cri teria olthc storage system components arc dclincd in the attached SliL. 

Fur the m o s t  part. the Type 1 sludgc is  less i-cactivc and of l ower  enrichment (0.05 percent 
enriched). l3ascd on the exist ing CSER analyses lor sludge at the K Ihs ins ,  the kno\vt i  physics 
ol't l ic Type I sludge at K basin, and envisioned upset storage con l ig~ t r a t ions / c~~ i~~ l i~ i~~~ i s .  1111' SI:I, 
i s  based on the assumption that cr i t ica l i ty  wil l bc s h o w n  not  to be credible lor Type 1 niatcrial.  
Currently. a follow-LIP analysis i s  in  progrc. 
\\ill show i t  is  no t  possible to cscccd the sub cri t ical safety l i m i t  under any geometry lbr the 
' lype I material. 

nd it i s  anticipatcd that this addit ional analysis 



2.7 Emergency Planning 

I INF-SI~-PRP-I~IA-OI 4 I<ev. 5 .  Mav 2000, Treatment lacilitv I lazards Asscssmcnt. I:luor 
I Ian h r d 3  IZichl and, Washi ncton. 

I INF-PRO-704 requires that SSCs be identified as safety class o r  salety signilicant wlicti used lo 
monitor the release ofradioaclivc o r  hnzardous materials Lo the environmenl wliere tlic monitor's 
output initiates emergency response plan actions or operator actions to place the facility in a sale 
condition. I INF-SI>-PRI'-I 1.4-014 Rcv. 5 does not yet coiisidcr the K I3asin sludge as hnzardous 
material inventory. 'lhcretore. it is premature to conclude that there arc no cmcrgciicy response 
actions nssociatcd \villi h a t  mission that might be classified safety class o r  safety signilicrint on 
the basis of its L I S ~  in initiating emergcncy response actioiis. 



3.0 METHODOLOGY 

'l'lic methodology and rational lor safety classitication o f  SSCs is consistent with the process 
cstablisheti ill I INI:-I'R0-704. 'l'liis S l 3 ,  establishcs the design, testing and ()A rcquircments for 
the idcntilied SSc's and. i f  necessary. for their suhsystciiis and individual components. 
('onsitlcration is given to tlic safety function and the capability to restore the safety limction i n  
tlic cvctit o l a  compoticnt fiilure. I'or cacli system of  interest. the I'ollowing is to he doiic: 

'l'lic safety cI;iss, sal'ety signilicaiit. or defense-in-depth liinction(s) pcrlormcd or 
supported by the SSC' arc identilicd. I<cfcrcncc is made to tlic applicable accident(s) iii 
I li e sa M y  ;I n;i I ys i s il oc triii e11 t est a b I i sli i tig t lie i-cq ti i red s;ilicty lii nc t i on s . 

I'erformancc requirements Ihr  tlic system to meet the required safety fLinctions are 
i den t i lied. 

Witliiii each system t l ie minimiim iiiimbcr o f  components necessary to support the system safety 
liinction(s) are identified. Tlic approach used Ibr this identification is a lailui-e modes and cl'li.cts 
nnalysis (FMI<A). TIic evaluations iirc intended to he a qiialitativc evaluation of thc  system 
interactions and cflccts oftlie individual component failures. ' lhc 1:MI:A is appropriate li)r 
systems \chore the relationship between components and the cll'ects o l t l i c i r  failure on tlic system 
operlihility is clear. The salcty liinctions o l t h c  sludge storage facility i n  '1' Plant c h i  not involve 
complex systenis. Tlic componcnt interactions ant1 [lie effect olcomponcnl fiiiltirc o n  tlic s)'stcni 
s a k t y  fiinction can he readily established using the 1:MIA approach. 

1:acIi systcni is decomposed into components to a level of detail sullicicnt to supp(irt 
IprocLirctiicnt. testing. operation and maintcnancc o f t h e  system. 'l'lic cotiiponcnt liinction and 
hilure modc(s) arc idcntilied. For each I'nilurc mode. the ellkct of component liiilurc (assuming 
credible lailurcs of other lion-safety systems aiid components) on tlic system sal'ety functions iirc 
cuiiiiiicd. Al l  litiltrrc modes are coiisidered. but only those with a potential to aflkct the safety 
lunction(s) arc listed i i i  the SI-I.. 

11' failure ot'a single componcnt could result in  the loss of tlic salcty liinction. then tlic 
component is assigned the appropriate sal'ety elassilicalion. I-ac(ors considered i n  the selection 
olsali ' ty components include the reliability requircd to acliicw an ucceptablc lcvcl o f  risk. I n  
cases wlicre lacility safety would he cliallengcd only after an extended period o f  SSC in- 
operahilit\ siicli as through ncgligcncc. ;i.judgment was made to refrain from classifying the SSC' 
as safety class or snlcty signilicaiit because the accident scenario was clearly beyond design basis 
o r  constituted x c i d c n t  recovery. 



4.0 PRELIMINARY SAFETY EQUIPMENT LIST (SEI,) 

4.1 Sitfcty Classification 

Awaiting ticw C'riticality Safety Evaluation Report results, the project Iias conscrvatively 
ossunied that there is ;I potential to cxcccd the criticality safety limit with storage ol"I'ypc I I  
containers i n  the pool cell. Iicticc, the SSCs used to tiiaintain or protect Type II contnincr spacing 
in the pool cell \vi11 be conservativcly designated Safety Class (SC). Thesc arc: 

' I ' ~ ~ J c  I1  rack assemblies 
1'001 cell itiiicr liner assembly 
l'onl cel l  outer liner assembly 
h i 1  cell cover block catchers 

'I'he salkty liinctioti oft l ie ' l 'ype II track asscmblics arc to 1 )  maintain contaitict- spacing under 
seismic I'C3 loads and 2 )  to protect the coiitaiticrs li-om tion-coverblock hcavy load drops wliicli 
c(iuld cwsli (lie containers o r  catisc them to lose h e i r  sludgc contcnls. The salkty liinctioii ol ' t l ic 
pool cell cover block catcher is to protect tlic rack and containers from a niodilicd pool cover 
block drop which caiises a criticality safcty concerti. I k c a u s c  the lirst three asscmblies form oiic 
integrated structure. they will be analyzed together. 'l'licrelorc the pool cell liners arc a l s o  
designated SC due to the structural support they provide to the rack assemblies. Note that the SC' 
designntioii liir pool cell liners could bc rcmovcd i f  structural analyses on the track assemblies 
could he pcrliirmcd such tha t  n o  credit is taken fcir the presence of  pool cell liners. As currently 
dcsigncd lliis analysis approach docs not appear practical. 

4.2 SEL Key Assumptions 

I .  Criticality is not a coticcrii h r  l 'ype I sludge in  a n y  geomctry. That is, a n y  number ol'Type 
1 containers could liiil and release their contents into the dry storage cell without exceeding 
tlic criticality safcty limit. 'I'liis will be vcrilicd by liirtlicr analysis. 

2.  1,';iilure ( i f a  singlc ' l ypc  2 container i n  tlie pool cell (with n a t e r  in pool) will n o t  produce tlic 
possibilit? of an accidental criticality. This will be vcrilied by liirther analysis. 

-3. A hiled 'l 'ype 2 container would be detected (hy  its c(intamination o f t l i e  pool natct-). 
rcmovcd li-on1 tlie pool and placed i n  ;in o\jcrpack in a dry storage cell. 13ccausc ol.t l ic robus t  
design ofthc l 'ypc 2 containers. Ihilurc during pool storage is considered to be a tinlikely 
evcnt. The presence oftwo lailed l ' ype  2 containers i n  the pool cell at the sanie time is 
therefore not considered credible. 

4. i\ tiiiixiiii~~~ii of two overpacks cu i  be physically placed in  each dry cell as there arc only two 
available overpack rack slots per storage cell. It  is assumed that tlie sludgc storcd i n  t l ic 



overpacked container is no latiger chcmically reactive and that criticality is 1101 a coiiccrti li)r 
two overpacks containing Type 7 containers in  a Type 1 storage configuration. 'Iliis will hc 
vcrilied by liirtlier analysis 

5. I3ccnusc oftlic miiltiplc harriers (primary SS I,iner, Secondary C'S I,iner. and 7 h o t  thick 
pool walls) cont;tining tlie water in the pool and the lack of any drain. accidental draining of 
the pool to the cxtcnt of  uncovering the containers is not considered a credible event. 
'I'hcrcfoi-e a l 'ypc 2 containcr failure drie to hot ovcrprcssurc is not considered to he ii 
ci-edihlc event. Design features and controls that protect this assumption will he liirthcr 
reviewed during delinitive design. 

6. 'I'he cover hlock catchers are designed to withstand the impact ol'a liillitig tliitiiicr (1 fixit 
thick) pool cover block. hut not a liill-thic!incss cover hlock as is uscd. liir cxiitiiplc. on the 
dry storage cells. It is assumed. therefore. that admitiistrativc controls \vi11 he trcqiiircd to 
prevent the tiiovctiient of the  larger lieaviet- 6 l'oot thick cover blocks over the pool a r c a  'I'Iic 
only anticipated ficility need to move II larger cover hlock w c r  tlic pool wo~ild he to pliicc 
them over tlic trail tunnel. wliicli is not expected as i t  \+auld negatively effect liicility 
ventilation system since the mil ~ U I I I I C I  provides it major source of inliltration (since tlie 
supply liltis no longer operate). or to I ' C I I I O ~ C  il cover block from the canyon. 

7. I3ecause of'controls on comhustibles in  o r  near the dry storage cells. a lire engulling ;I 

container and causing it to  overheat is not considered credible. 
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ALARA. ALARA means “As Low As Reasonably Achievable,” which is the approach to 
radiation protection to manage and control exposures (both individual and collective) to the work 
force and to the general public to as low as is reasonable, taking into account social, technical, 
economic, practical, and public policy considerations. ALARA is not a dose limit, but a process 
that has the objective of attaining doses as far below the limit as is practical. 

ALARA Principles. Those ideas used to minimize human and environmental exposure to 
hazardous substances and conditions. 

Container Desien Team. Contracted provider of sludge container design in support of the Sludge 
I-landling Sub-Project. 

C.ontainment. Preventing the release of contamination 

Confinement. Total enclosure and isolation of radioactive material so that direct contact with 
radioactive material is avoided. 

Contamination. Radioactive and/or other hazardous material in any place where i t  is not desired, 
particularly where its presence may be harmful. 

Daneerous waste. Solid waste designated in WAC 173-303-070 through 100 as dangerous 01 

extremely hazardous waste. 

Decommissioning. To remove a nuclear facility from service and reduce residual radioactivity to 
levels which permit release of the property or facility for unrestricted use and termination of any 
applicable license(s). 

Decontamination. Those activities employed to reduce the levels of (radioactive and/or other 
hazardous) contamination in or on structures, equipment, materials, and personnel. 

Dose. The effective dose equivalent as defined in International Commission on Radiological 
Protection (ICRP) Report No. 26. 

Dose eguivalent. A term used to express the amount of effective radiation when modifying 
factors have been considered. The product of absorbed dose multiplied by a quality factor 
multiplied by a distribution factor. It is expressed numerically in rem. 

ExDosure. The condition of being subjected to radiation, radioactive materials, or other 
hazardous substances. 

Facility Desien Team. Contracted provider of A-E Services for the conceptual design of T Plant 
upgrades and systems in support of the Sludge Handling Sub-project. 

vii 
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Fail-safe. Pertaining to a system or component that automatically places itself in a safe operating 
mode in the event of failure. 

FH Proiect Team. Sludge Handling System project personnel working within the Fluor Hanford 
SNF and WM projects. 

Hazardous waste. Those wastes designated as hazardous by U.S. Environmental Protection 
Agency regulations (40 CFR 261). 

Maintainobilitv. The capability of a component or system to facilitate maintenance, repair, etc. 

- Mav. For the purpose of this document, use of the word "may" indicates an option. 

m. A unit of measure of radiation dose equivalent (a thousandth of a rem) 

Normal. The system is operating as designed within established safety basis 

Off-normal. The system is not operating as designed nor within established safety basis. 

Operations. All aspects of plant or facility operations (Le., engineering maintenance, safety, 
process operations). 

Reliabilitv. A measure ofthe ability of a component or system to function as intended without 
failure over a specified time period (e.g., lifetime). 

Safe Operations. Operations that are in compliance with established project, facility, and 
operational safety requirements (Le., Safety Analysis Report, Operational Safety Restrictions, 
etc.). 

m. This term reflects mandatory requirements. 

Should. This term reflects highly dcsirable features. Justification for not meeting such 
requirements shall be approved by the Sludge Handling System Design Authority. 

m. Any material that is less than or equal to 0.64 cm (0.25 inch) in diameter and is removed 
from the basin as bulk waste. 

Verification. The process of evaluating a system or component to determine whether the 
products of a given development phase satisfy the conditions imposed at the start of that phase. 

u. This term reflects a statement of fact 

... 
VI11 
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1.0 INTRODUCTION 

HNF-7639, Rev.0 

This Baseline Design Criteria fo r  the K Basins Sludge Hnndling System establishes the design 
requirements for subproject A-l3(b), Sludge Handling System, of thc Spent Nuclear Fuels (SNF) 
Transition Project. This criteria document is a sub-tier document to SNF-4961, Fiinctions and 
Requirenierttsfor the Trnnsition Project, and complies with all applicable requirements included 
in that document (Yanochko, 1999). 

1.1. PURPOSE 

This Baseline Design Criteria Document establishes the design requirements to be used for the 
design of the systems required for the transfer of K Basins sludge to T Plant, including the sludge 
containers, and for thc receipt and storage of the sludge at T Plant. This Baseline Criteria 
Document also identifies the design interface requirements for the sludge handling process. 
Revisions to this document may be made at the end of conceptual design to provide the definitive 
design requirements. 

1.2. BACKGROUND 

The KE and KW Basins, built i n  the early 1950's, havc been used to store N Reactor spent 
nuclear fuel (SNF) underwater starting in 1975 for KE, 1981 for KW, and much earlier for 
Single Pass Reactor SNF. In 1992, the decision to deactivate the PUREX Plant left 
approximately 2,100 metric tons of  SNF in the K Basins with no means for near term processing. 
A significant fraction of the SNF in the K Basins has become degraded due to cladding breaches 
during reactor discharge, and corrosion has continued during underwater storage. 

The fuel in the KE Basin is stored in open top canisters, some have closed bottoms and others 
have screened bottoms (See Figure 1-1). The open canisters release soluble fission products into 
the basin water and also allow fuel corrosion products to combine with canister rack rust, 
concrete dust and environmental particulate matter, which settles to the basin bottom as a fine 
sludge. Depths exceeding three feet have been measured in the Weasel Pit. The basin water and 
sludge may leak to the environment due to the age and condition of the basin. This potential 
hazard provides the impetus for removing the sludge from the basins as soon as possible. For the 
purposes of differentiating SNF from sludge, any material less than or equal to 0.64 e m  (0.25 
inch) in diameter is defined as sludge and will be dispositioned as remote-handled (RH) 
transuranic (TRU) waste. 

The closed stainless steel canisters used at the K W  Basin contain corroded fuel. Some leakage 
has released soluble fission products to the basin water but at nluch lower rates than at KE Basin. 
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Figure 1-1. Spent Nuclear Fuel, Canistcrs, and Storage Racks in KE Basin. 

Sludge ivill be retrieved from the K Basins and managed as two separate waste streams (WHC, 
1995a, DOE-IIL, 1995a). One sludge stream will be comprised of canister and fuel wash sludge 
that collects i n  the knockout pots and settler tanks during SNF retrieval and processing. The 
canister and fuel wash sludge is expected to include a significant number of metallic uranium 
fuel fragmcnts. \vhich react \villi water gencrating heat and hydrogen, and fuel corrosion 
products. The estimated noniinal volume o f t h e  canister and fuel wash sludge is about 3 m3. The 
second sludge stream will  be comprised of the floor and pit sludge. l h i s  sludge consists of less 
reactive components: windblown sand and rocks, spalled concrete from the basin walls, iron and 
aluminum corrosion products, iori excliangc resin beads. uranium oxides, and possibly some 
uranium fuel particles. 7he  estimated nominal volume of the floor and pit sludge is about 47 m3. 

Table I -  1 pro\,idcs an ovcr\;iew oftlic noniinal propertics of the sludge waste streams from the 
K-East (KE) and K-West (KW) Basins. l h e  data presented i n  this table are based on the sludge 
database (Pcnrce and Klimpcr, 2000) and should be considered as information only as the 
database is coiisitleretl Ihc inventory of record. The canister and fuel wash sludge stream is a 
composite o f t h e  KE2, KE3, KW2, and KW3 streams, and floor and pit sludge stream is a 
composite o f t h e  KEI  and K W I  streams. I n  addition to the compilation of sludge data, 
observations of sludge behavior during sampling and analysis as i t  pertains to sludge container 
design and storage has been documented (Baker, 2000). 
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Table 1-1. Nominal Sludge Properties 

1 Exchange I I I I I 1 I 
Resins 

Generation 
Dose Rate I Moderate 

* Fuel Enrichment is  0.95 

Trace Trace No (?) 
No (?) 

L 

I High 1 High 1 Low 1 High 

Resins 
PCBs Yes Trace Trace No (?) No Trace 
Hydrogen Gas No (?) Yes Yes 
Generation 
Dose Rate Moderate High High 

* Fuel Enrichment is  0.95 

Trace 

High 

* *  Fuel Enrichment is 1.25 

Upon exiting the K Basins, it is assumed that all sludge streams will be managed under the 
12esoio-cc Con.scrw/ion cmd Recovery Acl (RCRA) as remote-handled mixed transuranic (RH- 
TRUM) waste. The sludge will be transported to T Plant for interim storage. For thc most part, 
the floor and pit sludge will be stored in vented Type 1 containers in empty process cells and the 
canister and fuel wash sludge will be stored in vented Type 2 containers underwater in the T 
Plant PWR fuel pool. The K Basins sludge will be regulated as a polychlorinated biphenyl 
(PCB) remediation waste under the Toxic Siihstances Control Act (TSCA). The sludge may also 
be regulated as a mixed waste under Wmhingon Administrcrtiue Code (WAC) 173-303; 
however, this determination is still pending. 

The sludge will remain in storage until integrated into the plans for treating and disposing of the 
RH-TRU waste located on the Hanford Site, in accordance with Tri-Party Agreement (TPA) 
milestone M-91, Final disposition of the sludge will be at the Waste Isolation Pilot Plant (WIPP) 
or another suitable location. 

Description of the T Plant facility can be found in Appendix A. 
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1.3. SCOPE 

The scope of this document is to provide the system design requirements for the packaging, 
shipment, receipt, and storage of the K Basins sludge. The Sludge Handling System shall: 

Remove the containerized sludge from the K Basins on a schedule currently specified in 
the Tri-Party Agreement (TPA) Milestones M-34-08 and M-34-10. 

Meet the TPA milestones associated with T Plant readiness to receive the containerized 
sludge (M-91-18, M-91-19-TO1, M-91-20, M-91-2 I-TO1, and M-91-22). 

Place the untreated sludge into interim storage at T Plant pending final treatment and 
disposal in accordance with TPA milestone M-91 for RH-TRU waste. 

This Baseline Design Criteria Document is to be used for the design of all of the functions 
represented in the double-lined boxes in Figure 1-2 below. 

Sludge 
Conlaincr 

Figure 1-2. Sludge Removal, Handling, 
and Storage Functions 

I 
I 
I 

I 

+, con,vinrr 
1 with Sludge 

I 

I I 

Spent Nuclear Fuel Operations I T- Plant Operations I RII-TRU 
Treatment 
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This document is intended to provide the baseline design requirements for: 
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. 
0 

0 

0 

. 
1.4. 

Sludge containers used for transport and interim storage of both floor and pit sludge 
(Type 1 containers) and the canister and fuel wash sludge (Type 2 containers). Container 
design shall consider clean out of the sludge and eventual disposal of the containers. 

Any supplemental equipment or facility modifications required for the loading of the 
shipping cask onto the transport vehicle. 

Equipment and facility modifications required for the transport of the shipping cask to T 
Plant. 

Equipment and facility modifications required for unloading the sludge containers from 
the shipping cask and placement in the T Plant storage facility. 

Equipment and facility modifications required for storage of the sludge containers at T 
Plant. 

SITE LOCATION 

The locations where key activities are to be performed by the Sludge Handling System are listed 
belokv. Providing the equipment and systems to transfer the sludge into the empty container and 
prepare the container and cask for shipment to T Plant is the responsibility of the Sludge 
Removal Subproject, Project A-l3(a), and will occur in the KE and KW Basins at a location to 
be determined by that project. 

Empty sludge containers will be loaded into the transport cask, which has been 
previously loaded onto the transporter. Specific locations for the storage, staging, and 
loading of empty sludge containers into the cask are TBD. 

The cask cavity is required to be partially filled with water for the transport of sludge 
containers, this operation will occur at a location TBD. 

Unloading of the sludge container from the transport cask, including purging of the 
transport cask with helium prior to unloading, will occur in the T Plant tunnel. 

Storage of the Type 1 sludge containers will occur at T Plant in empty process cells TBD. 
Final determination of the storage location will occur during the design process. 

Storage of the Type 2 sludge containers will occur underwater at T Plant in the current 
PWR pool. 

0 

All locations to be determined during the design process shall minimize interference with other 
projects and operations both at the K Basins and at T Plant. 
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1.5. PROJECT DESIGN INTERFACES 

Load transport cask 
and ship to T Plant 

Helium purge system 

HNF-7639, Rev.0 

Sludge Removal 
System 
T Plant 

Table 1-2 identifies the primary design interfaces associated with the Sludge Handling System, 

equipment to remove 
cask lid 
Grapple/liftinfi 

Table 1-2. Key Sludge Handling System Design Interfaces 

(Shippingport 
Fuel Removal) 
T Plant 

Interface 
Control 
Number 

I C - x x x  

IC-YYY 

IC-226 

IC-226 

IC-226 

I C - z z z  

I C - z z z  

I C - z z z  

I C - z z z  

I C - z z z  

.. I 

equipment to remove 
sludge containers 
from cask 

Design Interface 
From 

(Shippingport 
Fuel Removal) 

I 

MCO casks (2) for 
transport of sludge SNF Operations 

storage, staging, and 
loading of empty 
containers into 
transport cask 

Sludge Handling 
System 

Sludge Handling 
System 

container meets waste 
accmtance criteria 

for transport cask (S hippingport 
(including exhaust Fuel Removal) 

~~ ~ 

Existing pool water 
addition and 
conditioning system 
Canyon deck and 
process cells readiness 
for sludge receipt and 
storage 

T Plant 
Operations 

T Plant 
Operations 
(Deck Clean-off 
Project) 

To 

Sludge Handling 
System 

Sludge Handling 
System 

Sludge Removal 
System 

Sludge Removal 
System 

Sludge Handling 
System 

Sludge Handling 
System 

Sludge Handling 
System 

Sludge Handling 

Sludge Handling 

~~ 

Sludge Handling 

Location 

I 
NIA 1 

K E  and KW 
Basins 

N/A 

KE and KW 
Basins 

T Plant Tunnel 

I 

T Plant Crane I 
I 

I T Plant Crane 

T Plant Pool --1 I 
T Plant I 
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The primary design interface for the Sludge Handling System within the SNF Project is the 
Sludge Removal System. In addition, the Sludge Handling System will interface with other 
projects performing activities in the 100 K area and T Plant (especially, the Shippingport Fuel 
Removal and Deck Clean-off projects). 

1.5.1. Sludge Removal System 

Interfaces between the design ofthe Sludge Removal System, Project A-13(a), and the Sludge 
Handling System, Project A-I 3(b), are delineated in interface control scope sheet IC-226. This 
document specifically addresses assigned responsibilities for the design of the transporter and 
sludge containers as well as for potential sampling that may be required to meet sludge 
characterization requirements. 

1.5.2. T Plant 

Known design interfaces, especially those with the Shippingport Fuel Removal and the Deck 
Clean-Off projects, arc specified as baseline design criteria. These interfaces will bc further 
defined as the design process evolvcs. 

1.5.3. SNF Operations 

The sludge containcrs will be transported and designed to utilize the Multi-Canister Overpack 
(MCO) Transport Cask, which is under the jurisdiction of the SNF Operations organization. 

1.5.4. K Basins 

The Sludge Handling System may occupy areas as needed in the 100 K Area. Other design 
interfaces with K Basins may exist with regard to warehouse facilities, power needs, shop 
services, and utility services. These interfaces shall be documented during the design process 
and controlled as specified above for the SNF Project. 

1.6. DESIGN RESPONSIBILITIES 

Conceptual design activities for the Sludge Handling System will be performed using two teams. 
One team wil l  focus on the design of the container and associated equipment, and the second 
team will be responsible for design of the upgrades and modification needed to support sludge 
receipt and storage at T Plant. Table 1-3 provides an overview of the responsibilities for the 
conceptual design and supporting documentation for the Sludge Handling System. Cost and 
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schedule estimates for the conceptual design document shall include, but not be limited to, the 
activities listed in both columns one and two ofTable 1-3. 

Table 1-3. Design Responsibility Matrix 

Detection 
T Plant Modifications X 

Regulatory Upgrades (liners, X 
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Table 1-3. Design Responsibility Matrix 
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2.0 PROJECT CRITERIA 

The Sludge Handling System, SNF project A-l3(b), shall provide systems to safely transport and 
store K Basins sludge as RH-TRU waste pending eventual treatment. This section documents 
the functional and performance baseline requirements for the Sludge Handling System. 

2.1. FUNCTIONAL REQUIREMENTS 

The Sludge Handling System shall: 

8 

. 
8 

8 

8 

8 

2.2. 

Provide the Type 1 containers to hold the floor and pit sludge during transport and 
interim storage in a process cell at T Plant. 

Provide the Type 2 containers to hold the fuel wash and canister sludge during transport 
and interim storage in the T Plant pool. 

Accommodate the planned removal of the sludge from the sludge containers for future 
treatment and disposal as well as clean out and disposal of empty sludge containers. 

Provide any necessary supplemental equipment for the MCO cask to allow for the 
loading and transport of the sludge containers. 

Provide and/or modify the equipment necessary for transport, receipt, and storage of 
filled K Basin sludge containers. 

Provide the upgrades and modifications to the T Plant facility to allow the interim storage 
of sludge. 

PERFORMANCE REQUIREMENTS/ACCEPTANCE CRITERIA 

The Sludge Handling System shall be capable of containing, transporting, receiving, and storing 
K Basin sludge pending its eventual treatment and disposal as part of the RH-TRU Treatment 
Project (M-91 Project). The M-91 Project, which is a separate project, will provide for the 
treatment of all RH-TRU waste at Hanford and its eventual disposal at the Waste Isolation Pilot 
Plant or other suitable location. 

2.2.1. System Capacity. 

The Sludge Handling System shall be capable of transferring a total of 62 m3 of floor and pit 
sludge and 7 m3 of fuel wash and canister sludge to T Plant for interim storage (bounding values 
from Pearcc and Klimper, 2000). This assumes a sludge removal campaign duration of 24 
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months, 5 work days per week, one 8-hour shift per day, and a 30% down time included for 
maintenance and facility outages. 

The Sludge Handling System shall be capable of transferring sludge containers to T Plant at a 
rate of one shipment per day. A shipment shall consist of one MCO shipping cask fully loaded 
with one sludge container. T Plant shall be capable of receiving and transferring sludge 
containers to a storage location at the same rate. Type 1 containers will be stored in empty 
process cells and Type 2 containers will be stored in the T Plant pool. 

2.2.2. System Availability 

The Sludge Handling System shall be available to transfer, receive, and store sludge at T Plant at 
least 70 percent of the time. 

2.2.3. Residual Radioactivity 

The design of the sludge storage system shall minimize the potential for collecting or retaining 
radioactive material outside the container. The design objective shall be to maintain exposure 
levels in areas of continuous occupational occupancy (2000 hdyear) below an average of 0.5 
nireni ( 5  microsieverts) per hour and as far below this average as is reasonably achievable. The 
design objectives for exposure rates to a radiological worker in areas where occupancy differs 
from the above shall be as low as reasonably achievable (ALARA) and shall not exceed 20% of 
the applicable standards in 10 CFR 835.202. 

Equipment in close contact with the Type 1 sludge containers shall be capable of normal 
operation in a radiation field of 5 Sv/hr (500 Whr). Equipment in close contact with the Type 2 
sludge containers shall be capable of normal operation in a radiation field of 30 Sv/hr (3000 
Whr). 

2.2.4. Design Life 

Any equipment intended to supplement the existing transport system must equal or exceed that 
of the existing transport system. The operational life of any equipment at the K Basins 
associated with the transport o f  sludge shall be five years. The operational design life of the 
storage system, including sludge containers and monitoring equipment, and required facility 
upgrades and modifications at T Plant shall be 30 years. Seals shall be designed to have the 
same design life as the equipment using the seal. Replaceable equipment shall have a design life 
generally not less than a year. All other system components provided by the Sludge Handling 
project shall be designed, to the maximum extent practicable, to provide a minimum two year 
maintenance-free service life. Existing systems at T Plant shall be maintained by the facility 
throughout the life of  the sludge storage operation. 
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2.2.5. Material Compatibility 

Equipment, components, and assemblies that may come into contact with sludge shall be 
compatible with the physical, chemical, and radionuclide properties of the sludge. Physical, 
chemical, and radionuclide properties of the sludge streams are documented in the sludge design 
basis feed description (Pearce and Klimper, 2000; see particularly Tables 3-2 and 3-3). 

2.2.6. Start Up, Control, and Shutdown 

The Sludge Handling System shall provide for a safe shutdown of the process in the event of off- 
normal occurrenccs. 

2.2.7. Off-Normal Conditions Recovery 

Failure modes of the Sludge Handling System shall be considered in the design of the system 
components and operation. Means for mitigating off-normal conditions shall be provided. 

2.2.8. Maintainability 

The Sludge I Iandling System components shall be designed to mininiizc maintenance or testing 
requirements. Components requiring maintenance shall be designed in accordance with ALARA 
principles. 

The Sludge Handling System equipment shall be designed to use standard replacement parts to 
the extent possible. Any parts, materials or assemblies expected to degrade or wear during 
normal usc or exposure shall be easily replaceable. 

Components shall be permanently lubricated to the maximum extent possible. If lubrication is 
required, the equipment shall be designed to allow lubrication through the use of fittings and 
without requiring the disassembly of any parts other than the simple removal of protective caps 
or booting. Lubricants shall be non-regulated under WAC-173-303 and shall be subject to 
approval by the design authority. 

Hydraulic systems shall use a TEAOH-water mixtiire unless otherwise approved by the Design 
Authority. 

2.2.9. Corrosion of Parts 

The materials used in the Sludge Handling System equipment shall be such that no significant 
( i t , ,  will not affect operations or safe use of components) chemical, galvanic, or other reaction 
shall occur between them. All materials shall be corrosion resistant in the environment in which 
they will be used (i.e., T Plant atmosphere of unconditioned outside air and a canyon temperature 
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range from 40°F to 90°F.) Corrosion resistance may be accomplished by surface coatings and 
treatments or materials selection. If corrosion resistant inside surface coatings or treatments are 
used, they must provide their intended function over the design life of the equipment. 

2.2.1 0. Protective Coatings 

Any components of the Sludge Handling System receiving protective coatings shall be identified 
on the drawings. The drawings shall show specifications or industry standards for preparation 
and application of the coatings. Selection of coatings shall take into consideration the 
environments to which the components or assemblies will be subjected. The protective coatings 
shall consider the local environment, decontamination and general cleaning processes. Coatings 
without chloride are preferred. 

All coatings shall be applied per the methods recommended by the manufacturer unless 
otherwise authorized by the Design Authorities for the Sludge Handling System and T Plant 
The Design Authorities shall approve coating selections. 
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3.0 CONTAINER AND TRANSPORT SYSTEM DESIGN CRITERIA 

Per IC-226, SNF Sludge Handling project, A-I3(b), will design and procure sludge storage 
containers and provide them to the SNF Sludge Removal Sub-project, A-l3(a). The containers 
are to be 100% compatible with the existing Multi-Canister Overpack (MCO) Shipping Cask and 
transport system design. This section defines the design criteria applicable to the sludge 
containers and transport system. 

Two container types will be required. Both container types wil l  contain approximately 50% 
sludge, 40% water, and 10% void space. 

The first container, designated Type 1, will have a diameter of approximately 24 inches and, for 
the most part, will hold relatively benign sludge from basin floors and pits. Based on nominal 
sludge stream volumes, approximately 81 Type 1 containers will be needcd. Type 1 containers 
will be held in dry storage. 

The second, designated Type 2, will be approximately I O  inches in diameter and, for the most 
part, will be used for sludge from canisters and fuel washing that has a higher chemical and 
nuclear reactivity. Based on nominal sludge stream volumes, approximately 45 Type 2 
containers will be needed. Type 2 containers will be stored underwater for temperature control 

Type 1 containers will need to have the capacity for remote water additions to prevent the sludge 
from drying out. Type 2 containers do not need this capability, as the cooling medium of the 
storage pool is expected to minimize evaporation of water that is initially loaded with the sludge. 

Both container types need to be passively vented to prevent pressurization and allow the escape 
of hydrogen and other gasses that will be produced chemically and radiolytically during storage. 
For the Type 2 containers that are to be stored underwater, this passive venting must be carried 
out in such a way that ingress of  water to the containers is precluded. 

Containers shall meet T Plant storage requirements and shall satisfy requirements of  the 
applicable Safety Analysis Report for Packaging (SARP), which is anticipated to be the MCO 
Cask SARP (Smith, 2000) with revisions as necessary to address the sludge containers. 

~~ 

3.1. SLUDGE CONTAINER DESIGN CRITERIA 

Unless otherwise noted, the following criteria apply to both Type 1 and Type 2 sludge 
containers. 

3.1.1, Container Materials 

Container materials shall be chemically, physically, and radiologically compatible with sludge 
and any other chemicals they may come in contact with during the sludge handling and storage 
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processes. Containers and related hardware shall be fabricated of corrosion resistant alloys to 
withstand long-term exposure to sludge with characteristics given in Tables 3-2 and 3-3 of the 
design basis feed description document (Pearce and Klimper, 2000). Type 2 containers shall be 
designed for long-term submersion in storage pool water, although the sludge will be bounding 
as a corrosion environment since the storage pool water chemistry will be monitored and 
controlled. 

Container materials, including any seals or gaskets, shall withstand long-term exposure to the 
radiation dose rates specified in Section 2.2.3. 

Container materials and overall design shall minimize residual radioactivity after use to facilitate 
container disposal as low-level waste. Materials that can absorb radionuclides from the sludge 
shall be avoided, and all welds and seams shall be ground smooth to preclude cracks, crevices, 
and dead spaces where radionuclides could accumulate and become difficult to remove during 
container cleanout. 

3.1.2. Coatings 

Coatings shall not be used on the sludge containers. Coatings may loosen or peel, creating 
contamination traps and potentially increasing radioactive waste volumes at the time of container 
disposal. Further, protective coatings will not be nceded as the containers are to be fabricated of 
corrosion resistant alloys. 

3.1 .3 .  Packaging Dimensions 

Both container types shall be vertical cylinders and shall be stable when standing unsupported on 
a firm, level surface. They shall also accommodate storage in racks for stability and to maintain 
a controlled center-to-center distance as required by the Preliminary CriticnliQ S k l y f o r  K 
Brrsin S/zir/ge Conlniners nt T Plnnt, HNF-6435 (Erickson, 2000). 

The wall thickness of both container types shall be based upon the greatest o f  

Criticality safety requirements; or 
Container integrity requirements, based on safety analysis; 

Shielding requirements for a high radiation storage area (< 500 Whr at one nicter) based 
on sludge radioactivity characteristics given in Pearce TBI. 

To ensure compatibility with the MCO Cask, the overall height of both container types shall not 
exceed 160.5 inches (Smith 2000). This height shall include nozzles, vents, lifting attachments, 
or other protrusions from the top of the container. 

Type 1 sludge containers shall be vertical cylinders, no larger than 24 inches outer diameter and 
length as stated above. Compatibility with the MCO Cask shall be maintained. The main body 
of Type 1 sludge containers shall be fabricated of corrosion resistant standard schedule pipe. 
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The main body of Type 2 sludge containers shall be a right cylinder, to be fabricated of standard 
IO-inch diameter corrosion resistant pipe of I" wall thickness. In addition, two spacer cages 
shall be provided to keep Type 2 containers centered in the MCO Cask during shipping. The 
spacer shall in no way limit or preclude contact with water in the cask (required for heat 
transfer). The spacer cage shall be designed as an integral part of the transportation system to 
protect the container under accident conditions specified in the applicable SARP, which is 
anticipated to be the MCO Cask SARP (Smith 2000). 

3.1.4. Container Design and Fabrication 

Code requirements for the design and construction of the sludge containers shall be established 
as part of the conceptual design. Sludge containers shall be designed and constructed with full 
penetration closure and flange welds to meet those code requirements. Containers shall be 
designed for a pressure of TBD psig. 

Containcr lifting bails or lugs, container lid, and lid attachment shall be designed for the 
maximum lifting force with a minimum static safety factor of 3.0 based on yield strength per the 
Hcmford Site Hoisting and Rigging hlnnztcrl (DOE-RL 2000). 

3.1.5. Gross Weight Restrictions 

The maximum loaded weight of containers of either type shall not exceed 10 short tons (9062 
kg) due to T Plant crane limitations. The minimum weight of fully loaded containers shall be 
1000 Ib per site security requirements. 

3.1.6. Venting 

Type 1 containers shall be passively vented though sintered steel NucFil"' HEPA filters. The 
vent shall be large enough to mitigate pressure buildup without allowing excessive water loss by 
evaporation. The HEPA filters shall be remotely replaceable in case of filter plugging or other 
need for filter maintenance. 

The Type 2 container vent design shall incorporate a one-way valve or other system that allows 
passive venting of gas while the containers are underwater, but precludes the possibility of water 
ingress through the HEPA filters and into the containers. 

1 NucFil is a registered trademark ofNuclear Filter Technology, 741 Corporate Circle, Suite R, Golden, Colorado 
80401 USA 
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3.1.7. Lid and Closure Design 

The container lid design shall meet the container integrity requirements above 

Protective collars attached to both the bottom and top of the cylinder shall be provided for out- 
of-roundness control. Each container shall be checked with a prototype ring, simulated circle, or 
dimensionally correct cylinder to ensure cask insertion capability. The container designer shall 
determine container outside tolerances. 

Tamper Indicating Devices (TIDs) shall be placed on each individual container shipped to T 
Plant or the containers shall be made inherently self-tamper indicating by welding the container 
lid or alternative technique. The TID must be applied immediately after filling and closing the 
container at K Basins. The use of an alternative technique will require DOE. concurrence. 

3.1.8. Container Lid Penetrations/Ports 

Container lids shall have a minimum of two penetrations: one port for filling and one for exhaust 
during these evolutions. Provisions shall be provided for remote addition of lvater. Any of these 
ports or a dedicated port may be designed to serve as the container vent during storage. 
However, strong consideration shall be given to a lid penetration on Type 1 containers dedicated 
to venting so that the vent connection is not disturbed for water additions. Provisions to protect 
the filter from being blinded by any of the containers’ contents shall be evaluated. 

There shall be no valves on any container lid penetrations 

The container lid penetratiodport connections shall have unique designs and/or sizes so that 
inadvertent cross-connection cannot occur. 

Nozzle sizes shall be common for both Type 1 and Type 2 containers. 

3.1.9. Container Internal Design 

Internal design of both Type 1 and Type 2 containers shall allow for the remote removal of 
sludge contents, followed by remote flushing with water. The container designer should 
consider methods, such as dished heads and smooth interiors with no entrapments, that will allow 
limited container residue to remain in emptied containers. 

Type 2 containers shall incorporate a diagonal bar or other passive feature to preclude large gas 
bubbles from forming and spanning the diameter of the container beneath a layer of  solids, 
thereby causing a “pistoning” effect that could raise the container liquid level and lead to 
overflow. 
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3.1.10. Lifting Attachments 

Containers shall be fitted with lifting attachments compatible with existing T Plant crane lifting 
fixtures (hooks, extension hooks and spreader bars) that allow normal handling and allow for 
recovery from non-vertical container positions. Lifting attachments shall be painted yellow for 
visibility. 

Lifting extensions shall be designed and furnished with Type 2 containers so that these 
containers can be placed into and retrieved from underwater storage without wetting the T Plant 
crane hook. 

3.1.1 I .  Retrieval of Container Contents 

The container design shall allow remote removal of the sludge contents, followed by remote 
watcr rinsing if needed, so that empty used containers can be disposed of as low-level waste 

3.1.12. Containment 

Double containment is not required for the sludge container design, as containers will be shipped 
inside the MCO Cask and stored within T Plant. Therefore, the container design is required to 
provide single containment only. 

3.1.13. Shielding 

Container shielding shall meet criteria for high radiation area during storage (< 500 Whr at one 
meter) based on the sludge radioactivity characteristics given in the design basis feed description 
document (Pearce and Klimper, 2000). 

3.1.14. Service Life and Maintainability 

Thc design service life of the containers shall be 30 years. Components such as HEPA vent 
filters that may require service or replacement during this period shall be designed for remote 
maintenance. Permanent, non-replaceable container hardware such as threads, bolt studs, and/or 
mating surfaces that interface with replaceable or serviceable components shall be designed to 
last for the 30-year service life based on a worst-case number of removal/installation or 
loosening/tightening cycles. 

3.1.15. Container Labeling 

Containers shall be labeled with a unique identifier in letters at least 1.5 inches high that are 
permanently affixed or engraved so as to be readable for the 30 year service life. The labels shall 
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be located for visibility by the overhead crane operator. Bar coding may be used for electronic 
accountability in addition to this labeling. 
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3.1.16. Hydrogen Generation 

Hydrogen generation in the containers by radiolysis and chemical reaction shall be mitigated 
completely by the container venting design. No catalyst packs shall be used in the containers for 
hydrogen mitigation. 

3.1.17. Criticality 

The package design (containers plus MCO Cask) shall meet the following criteria per NRC 
2000: 

The contents shall remain subcritical (kerf less than 0.95, where 0.95 is the niean value plus 
two times the one standard deviation value [two standard deviations] with bias applied) for 
the packages during normal conditions of transfer, assuming the following: 

- The most reactive credible configuration is consistent with the chemical and physical 
form of the allowed packaged material. 

Moderation by water to the most reactive credible extent 

Close reflection of the containment system by water on all sides of such greater rcflection 
of the containment system as may additionally be provided by the surrounding material 
of the packaging. 

- 

The package design shall also ensure that three packages stacked together in any arrangement 
with close full reflection on all sides of the stack by water will remain subcritical (as defined 
above). 

3.1.18. Remote Monitoring of Containers 

The container storage system design shall include provisions for the facility to monitor the water 
level in Type 1 containers during storage at T Plant. 

3.1.19. Remote Watcr Addition 

The Type 1 container design shall allow remote addition of water as needed maintain the sludge 
water level. The design shall include features to preclude container overfilling, and the system 
shall be configured to fail safe. 
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3.1.20. Container Overpacks 

Overpacks shall be designed and provided to hold up to 5% of the total expected number of Type 
1 and Type 2 containers in the event of container leakage during storage in T Plant. Overpacks 
shall be capable of holding either a Type 1 or Type 2 container. Container overpacks are not 
required to fit inside the MCO Cask, as they would not be needed until after the containers have 
been shipped to T Plant. The overpacks shall have a removable lid and provide containment and 
venting similar to the containers themselves. 

3.1.21. System Interfaces 

Containers shall be 100% compatible with MCO transport system hardware, the MCO Cask, the 
K Basin’s sludge removal system and T Plant handling fixtures. The containers shall also be 
compatible with all hardware and connections designed for filling, storage, and contents 
retrieval. 

3.2. TRANSPORT SYSTEM 

The existing MCO Cask and related hardware shall be used as designed to transport the K Basin 
sludge containers. The criterion above for system interfaces shall ensure that the sludge 
containers are compatible with the MCO Cask and related equipment with no modifications to 
this hardware. The MCO Cask has been evaluated for movement of SNF in HNF-SD-TP-SARP- 
017 (Smith, 2000). 
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4.1. PROCESS REQUIREMENTS 

The generalized process flow for Sludge Removal and Handling (SNF project A-1 3 )  is shown in 
Figure 4-1 (Drawing H-1-81167). The following sections provide the general design 
requirements for the Sludge Handling System, which is indicated as SHS in Figure 4-1. 

4.1.1. Container Fill and Transport 

Spent Nuclear Fuel Operations will fill the container provided by the Sludge Handling project. 
Prior to filling, an empty container shall be loaded into the transport cask at a location TBD. The 
container will be tilled at K Basins with the container lid intact. Once transfer line connectors 
are removed, the transport cask w i l l  be closed, purged and pressurized with helium gas, and 
sealed. The transport vehicle and cask will be checked and released by radiological protection 
technicians prior to proceeding to T Plant for receipt and off-loading of the sludge. 

During transport, the void space in the cask cavity shall be filled with water. At a 
minimum, water in the cask will be at the same level as the sludge in the container. 
The cask will be under positive pressure, due to the addition of helium, when it leaves 
the K Basin. This pressure shall not exceed TBD. 
The shipping window shall not exceed TBD hours. 

4.1 2. Arrival at T Plant 

The sludge will arrive at T Plant from the K Basins via the transport vehicle (truck and trailer). 
Each shipment will consist of one transport cask, which will be inspected according to approved 
receipt procedures. Once inspection is completed and the documentation package accompanying 
the shipment is accepted, the railroad tunnel door is opened, and the transport vehicle will back 
into the T Plant tunnel. The truck will then be uncoupled from the trailer and will exit the tunnel 
but remain within the T Plant contamination area. The cask will be purged with helium prior to 
cask unloading operations. A radiation monitor in the helium purge system’s exhaust line will be 
required to ensure that the sludge container has maintained its confinement during transport. 

Upon arrival at T Plant, the cask shall meet smearable contamination limits 
Cask dose rates shall allow close physical inspection. 
The Sludge Handling System shall use the helium purge system provided for the 
Shippingport Fuel Removal Project to the extent possible. This system shall be 
capable of providing a helium volume equal to that of the void space inside the cask. 
The helium purge system provided by the Shippingport Fuel Removal Project shall be 
modified, as necessary, for purging of the MCO cask on arrival at T Plant. This shall 
include radiation detection via an exhaust line air monitor. 
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4.1.3. Container Unloading and Placement 

Container unloading operations will be done remotely using the canyon crane system. T Plant 
operations will remove the shipping cask lid bolts and then evacuate the tunnel. The crane 
operator will then position the canyon crane, which wil l  be outfitted with the primary sludge 
handling grappling device, remove the cask lid, and place it on the trailer bed or tunnel floor. 
The sludge container will then be lifted out of the cask and moved into the canyon for interim 
storage in a cell (Type 1 containers) or in the pool (Type 2 containers). As a sludge container is 
moved from the tunnel into the canyon, the crane operator will verify the identification number 
remotely, and record the container number and weight. 

T Plant crane shall be capable of remotely grappling container. 
Crane and hooks shall be capable of lifting a fully loaded sludge container. 
The IO-ton crane shall be equipped with a load cell with an accuracy o f i  TBD. 
The load cell shall alarm at 125% of the valid load. Primary readout for the load cell 
shall he in the crane cab, with secondary readout in the T Plant camera room, which is 
in  Section 18. 
Container labeling shall be visible from the crane cab and shall include letters at least 
1 !h inches tall. Labels shall include a unique identification number and other 
information TBD. 
Provisions for real-time rccordii1g;vidcotaping of the movement and placement of 
sludge containers shall be provided. The system shall have sufficient resolution and 
clarity to discern the identification labels on the container. 
Labels shall he permanent and have a design life of 30 years. 
Visual and audible alarms shall be provided to alert the crane operator prior to 
automatic shutdown. 

4.1.4. Transporter Exit from T Plant 

After the sludgc container has been removed from the cask, the truck will reenter the tunnel, 
connect with the trailer, and exit T Plant. The transport vehicle and cask will he checked and 
released by radiological protection technicians prior to its movement to a TBD facility for receipt 
of another empty container and its return to the K Basins. 

4.1.5. Interim Storage 

Once the sludge containers have been placed in the interim storage location, they will require 
surveillance to ensure that safety, regulatory, and safeguards and security requirements are being 
met. It is assrimed that sludge storage will be regulated under both TSCA and RCRA. Water 
levels within the Type 1 containers will he monitored, with water additions made as necessary. 
Pool storage conditions (e.g., water quality, water temperature, water level, and ion exchange 
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column status) will also he monitored. Provisions for water addition to the pool shall be 
provided. 

4.1.5.1. Store Type 1 Containers in Canyon Process Cells 

Process cell space with RCRA secondary containment (capable of containing 10% of 
all stored waste) shall be available. 
Process cells to he used for storage of Type 1 sludge containers shall have existing 
floor drains permanently isolated from the T Plant header collection system. 
Secondary containment shall be provided with leak detection to meet WAC 173-303 
requirements. . 

0 

0 

. 

. 

Secondary Containment system shall not interfere with air duct otitlets i n  the cell. 
Racks shall he provided for Type 1 container storage. Racks shall ensure that sludge 
containers are spaced not less than 25 in. center-to-center. Racks shall be spaced 
away from the cell walls such that the loads from a fully loaded rack are not 
transferred to the cell walls. 
Canyon ventilation shall be capable of ensuring flammable gas build-up remains 
beloLv the Lower Explosive Limit (LEL). 
Surveillance system capable of reading container markings and labels (when cover is 
removed) shall he provided 
Storage configuration hardware shall he compatible with the container. 
Capability to place existing cover blocks over the cell shall not be precluded. 
A back-up plan to remedy inspection problems and address leaks and spills shall be 
provided. 
A storage area for container overpacks (for 5% of the total number of containers) 
shall be provided. Overpack design is the responsibility of the container designer. 

4.1.5.2. Store Type 2 Containers in T Plant Pool 

Racks shall he provided for storage of Type 2 containers in the pool. Racks shall 
ensure that sludge containers are spaced not less than 25 in. center-to-center. Racks 
shall he spaced away from the pool walls such that the loads from a fully loaded rack 
arc not transferred to the pool walls. 
Canyon ventilation shall he capable of ensuring flammable gas build-up remains 
helow the Lower Explosive Limit (LEL). 
Containers shall be visible from the surveillance location. 
A surveillance system, which is capable of reading container markings and labels, 
shall be provided. 
Storage configuration hardware shall be compatible with the container and shall not 
degrade the water quality of the pool. 
Pool space with RCRA secondary containment shall be available. The secondary 
containment method chosen shall have the integrity to contain all IiqLIid within the 
pool and shall he compatible with any waste that leaks from a container and all 
operational activities in the pool. 
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A method for determining leaks from the sludge containers shall be provided. The 
leak detection method may include a water monitoring/sampling system to determine 
water quality as well as determine leaks from the primary containers. 
Pool shall be equipped with a means ofmaintaining pool water temperature less than 
78 "C. Heat rejection capability of the pool must be sufficient to remove 20,000 
BTU/hr. 
Pool shall have a cover capable of covering the entire pool. 
One half o f  the replacement cover over the pool (east end) shall be designed such that 
i t  is capable of withstanding a drop of a 5 ft by 9 ft box weighing 5 tons from a height 
of 4 ft. The remaining half shall be capable of supporting a live load of 100 psf. 
Cover design shall provide for routine water sampling, radionuclide monitoring, 
water addition, and survcillance activitics to proceed without the use of the crane. 
Replacement cover shall allow for convective cooling and dissipation of hydrogen 
gas (to levels below the lower explosion limit) from the surface of the pool. 
Movement over the pool shall not be limited by the storage o f t h e  sludge. 
Water level monitoring equipment shall be provided for the pool. 
The pool shall have a means of detecting and maintaining pool water within water 
quality requirements to be determined by the facility designer during the conceptual 
design. These requirements may include pFI, temperature, radiation level, specific 
radionuclide content, and turbidity. 
Water monitoring system shall be provided to detect possible leaks. 
A back-up plan to remedy inspection problems and address leaks and spills shall be 
provided. 
Capability for addition of water to the pool shall be provided. 

4.2. MECHANICAL PROCESS REQUIREMENTS 

Mechanical equipment used to transport and store sludgc shall be designed so that no single 
failure of mechanical or electrical origin will cause a loss of control resulting in an unrecoverable 
condition or pose a risk of  opcrator injury. 

All support systems and attachment points shall be designed to permit ease of  installation and 
removal to ALARA requirements. Any mechanical equipment in a high radiation area shall be 
designed for remote maintenance or changeout. 

4.3. PIPING AND VESSELS REQUIREMENTS 

Any piping and hoses that are determined to be necessary to support the interim storage of  sludge 
at T Plant, but currently do not exist at T Plant, shall comply with the requirements in this 
section. Emphasis will be given to select off the shelf, readily available standard components 
and parts to do  the job. 
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Piping and vessels shall be chemically, physically, and radiologically compatible with any 
chemicals that they may contact during the sludge handling process, Unless otherwise stated, 
materials selection shall be based on a 30-year life. At connection points to existing systems, 
new piping systems shall match the existing systems. Design of safety significant and general 
service piping, valves, and flanges shall comply with ASME B31.1 Power Piping. 

Piping and vessel materials shall be selected to minimize the potential for internal contamination 
and subsequent decontamination and disposal issues. Interior surfaces of pipes and vessels shall 
be smooth, non-porous, and free from cracks, and sharp corners. Dose commitment of repair, 
replacement, inspection, removal and disposal shall be considered when designing all piping 
systems. 

Piping and vessels shall be free from dead spaces and stagnant legs. Pipes and vessels shall be 
sloped to be self-draining. 

Pipe fittings shall be limited to the minimum number compatible with operation and maintenance 
activities. Pipe length shall be limited to that compatible with operation and maintenance 
activities. 

The water transfer pipinglhoses and associated connectors shall be designed to handle the routine 
flow and pressure capacities. 

Pipinghose connections between pieces of equipment shall use confinement control to ensure 
contaminants stay within defined boundaries. If cross connections between contaminated and 
non-contaminated systems arc necessary, an air gap shall be used to prevent baekflow of 
contaminated liquids into the non contaminated system. Every pipe entering or exiting a process 
cell or contamination area shall be equipped with a block (isolation) valve. 

All valves shall show position indication in the control area for actuated valves and on any 
manual valves that are critical to providing process information (separate odoff confirms, 
indication of all positions of multi-way valves, and 0-100% position indication for modulated). 
All valves shall be compatible with control system. 

Piping shall be labeled per ANSI A13.1, Schemefor the Identification of f iping Sy.y/ems (ANSI 
1981), and the labeling conventions in T Plant Master Equipment List, HNF-SD-WM-EL-007 
(Harp 1997). 

If pressure vessels are provided to support the interim storage of sludge at T Plant, they shall 
meet the requirements of ASME B&PV code, Section VIII, Unfired Presslire Vessels, Division 
1 

Tankshessels shall be critically safe as determined by safe geometry. Features necessary for 
criticality control shall meet safety class criteria per DOE Order 6430.1A. 

TanUvessel design shall preclude the possibility of accumulating either more than 25 percent of 
the lower flammability limit of hydrogen or a problematic quantity of hydrogen as determined by 
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the fire hazards analysis. All contaminated or potentially contaminated process vents shall be 
filtered using a Nucfil filter and routed to an acceptable discharge point. 

Piping hose connections shall have self-sealing, no drip disconnects unless shown to be 
unnecessary by ALARA requirements. Standard valves and fittings shall be used to extent 
practical. 

Piping and vessels whose contents have the potential for freezing shall include freeze protection. 
All sludge components subject to freezing should be protected below 0°C (32°F). 

4.4. INSTRUMENTATION AND CONTROLS 

Any instrumentation that is determined to be required to support sludge storage, but currently 
does not exist at T Plant, shall comply with the requirements of this section. 

Instrumentation and control shall conform to applicable ANSI, Institute of Electrical and 
Electronics Engineers (IEEE) and Instrument Society of America (ISA) standards Human 
factors considerations should be in  accordance with DOE Order 6430.1A, Section 1300. Control 
equipment shall comply with National Elcctric Manufacturing Association (NEMA) ICs 
Standards and Underwriters Laboratory (UL) 508 (UL-508, 1993). 

Labeling of equipment installed in the K Basins shall comply with the requirements of K-Basin 
Design Guidelines, WHC-SD-SNF-DGS-001, Rev. 0 (Mills, 1995) and Job Confrol System 
Componenl Identifier and Lnbeling Control, AP 6-005-00. Labeling of equipment installed at T 
Plant shall conform to the labeling conventions in T Plant Mnster Eqiiipriienf List, HNF-SD- 
WM-EL-007 (Harp, 1997). 

The Sludge Handling System shall provide instrumentation to monitor the storage process. To 
the extent practical, monitoring and controls shall be located at a central control area outside the 
high radiation area. Instrumentation shall be provided so that, during routine operation, the 
process will be self-functioning (i.e., the number of operating and oversight personnel will be 
minimized). 

Where necessary for safety or ALARA reasons, remote monitoring shall be considered, 
including remote video cameras on critical operations. 

On loss of electrical or pneumatic power, active process components shall assume a position or 
mode that will preclude an unsafe process condition. This "fail-safe" condition shall be specified 
in all design and operation documentation. Diverse methods of actuation and manual overrides 
shall be considered for control and monitoring systems having failure consequences important to 
facility or operator safety. 

The Sludge Handling System shall provide instrumentation to monitor and control the process 
and to ensure environmental and personnel safety. The instrumentation shall be designed to 
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meet the applicable hazards classification and should include alarms for radioactivity release via 
continuous air monitoring, leak detection, and pressure anomalies. 

Instrumentation shall be provided for the early detection of  leakage from any primary 
confinement barrier. If the consequences of  this leakage have safety or  operator consequences, 
this instrumentation shall be alarmed at the central control area. 

Safe shutdown of the process in the event of  off-normal occurrences is required. Poyition 
indication on all actuated valves and on any manila1 valves that are critical to providing safety or 
process knowledge shall be required, such as separate ordoff confirms, indication of all positions 
of multi-way valves, and 0 - 100% position indication for modulated valves. Alarm systems 
shall be installed to shut down the operation and alert personnel of any off-normal condition that 
has safety or dose consequences 

Backup power for key instrument and control functions shall he considered. All components 
shall revert to a safe operating condition on loss of power or random failure if there are safety 
consequences. 

Specific supporting documentation requirements for instrumentation and control systems shall be 
identified during conceptual design. 

4.4.1, Functional Requirements 

Instrumentation and control (I&C) for the Sludge Handling System shall provide thc following 
functions: 

1. Provide the capability to monitor and control any new equipment added by this project. 
Annunciator sequencing will be determined during the design process. Displays shall be 
intuitivc, requiring a minimum amount of operator training. 

2. Provide the capability to monitor performance of the Sludge Handling System via video 
equipmcnt. If the purchase of new video equipment is required to meet this requirement, 
the Design Authority shall review video equipment selection. 

3. Be designed to be "fail-safe" with regard to both personnel safety and environmental 
protection. In the event of loss of power, an alarm which indicates this condition should 
be provided as needed to ensure safety and reliable operations (power for key 
instruments, equipment, and controls; other valves shall be fail-safe). 

4. Accommodate required calibrations and testing 
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Data shall he collected for storage and analysis, and the frequency of collection shall be 
determined as the design proceeds. The format for data exchange shall be (EXCEL 
comma delimited format. 

Thf 2 , 
) in 

Local instriiments shall be provided for components requiring manual control to ensure normal 
operations, ease of trouble-shooting and maintenance, and personnel safety. Particular emphasis 
shall be employed to prevent radioactive contamination and to allow system to self-drain. 
Design shall meet requirements of Occupational Radiation Protection (10 CFR 835) and Project 
Hnnford Radiological Control hfan~ml,  HNF-5 173. Refer to WIIC-SD-GN-DGS-3001 1, 
Radiological Design Guide (Evans 1994). 

Human factors engineering principles should be incorporated into the design and layout of the 
system, including placement and location of visual indicators, calibration equipment, and 
maintenance access areas. Color coding shall be defined and approved prior to final design. 
Labeling shall comply with the conventions in Tflcint Master Equipment Lis/, HNF-SD-WM- 
EL-007 (Harp, 1997). T Plant Cognizant Engineering shall approve instruiiientieqiiipiiient 
identification. 

Remote control and monitoring equipment shall be installed in a monitoring and control area 
located within T Plant. The exact location of the monitoring and control area shall be 
coordinated with othcr T Plant Projects and identified during the design process. 

Selcction of area radiation monitoring equipment shall be coordinated with othcr T Plant Projects 
and must meet requirements of 10 CFR 835 and Project Honford Radiological Control Maniial, 
HNF-5 173, for monitoring instruments Instrument selection must account for the environment 
i n  which i t  wi l l  operate: radiation, high humidity, slurries, dust, temperature extremes, etc. 

4.4.2. Performance Requirements 

1. The instrumentation shall conform to DOE 6430.1A, General Design Criteria, 
and applicable American National Standards Institute (ANSI), Institute of  
Electrical and Electronics Engineers (IEEE) and Instrument Society of America 
(ISA) standards. See Section 6.0. 

The instrumentation should demonstrate proven industrial application as field 
process equipment, suitable for the anticipated operating conditions. 

Key components shall have redundant capabilities 

Instrumentation field contacts shall be powered by 24 V DC unless otherwise 
authorized by the Design Authority. 

Equipment that may fail or wear out before the minimal three years shall be 

2. 

3 .  

4. 

5. 

2 EXCEL is a registered trademark oftlie Microsoft Corporation. 
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identified and appropriate spares identified for easy change out (i.e., ALARA) 

National Institute of Standards and Testing (NIST) traceable documentation shall 
be provided for calibration of all instruments. AI1 identified instruments shall be 
calibrated by Hanford Calibration Lab prior to use. 

Electric motors to be placed in a fixed remote location within the T Plant Canyon 
shall be monitored for their amperage, and their indicators shall have a minimum 
accuracy of e0.5 amps. 

Positive pressure indicating systems shall have a minimum total loop accuracy of 
+5% of full scale. Vacuum pressure (below I atrn) indicating systems shall have 
a minimum total loop accuracy (from sensor to digital readout) of t5Yo of full 
scale. 

6. 

7. 

8. 

9. At a minimum, a camera shall be mounted such that a rcmote operator can easily 
view sludge container identification markings. The CCTV viewing monitor shall 
be located in an uncontaminated area within the T Plant facilities. The camera 
shall be radiation hardened, supplied with adequate lighting, a h  capable to 
perform zoom/tilt/pan functions under conditions for the duration of the Sludge 
Handling System operation activities at T Plant. 

Equipment located in a contaminated environment shall be evaluated for the need 
to be radiation-resistant and shall be designed to minimize build-up of 
contamination, 

10. 
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The sections below provide the general design requirements for the required upgrades and 
modifications to T Plant that are needed to support the Sludge Handling System. A brief 
description of the existing T Plant Canyon (Building 221-T) and its primary support systems can 
be found in Appendix A. 

The Shippingport Fuel Removal Project will make changes to the existing structure and systems 
at T Plant. The facility design team shall consider ongoing changes within the T Plant canyon 
planned or made by the Shippingport Fuel Removal Project. The FH Project Team shall define 
the interfaces between the Shippingport project and SHS in a specific interface control sheet. 

5.1. ARCHITECTURAL AND CIVIL/STRUCTURAL 

The basic dimensions and characteristics of key areas and structures within the canyon arc 
described in Section A.1 of Appendix A. 

0 The Sludge Handling System at T Plant shall be placed in and conform to TBD areas within 
T Plant. Type 1 sludge containers shall be stored in the T Plant TBD process cclls; Type 2 
sludge containers shall be stored in  the existing T Plant pool (Cell 2-R). 

All important-to-safety structures and equipment designed for the Sludge Handling System 
shall be designcd to meet PC-3 criteria. 

The pool wall shall not contain unrepaired cracks that are judged to impair the structure 
performance of the pool (Erpenbeck, 2000a). 

Design changes to T Plant as a result of the Sludge Handling System shall not compromise 
the response of the structure to seismic (see Erpenbeck, 2000a) or other natural forces. 

0 

0 

5.2. 

Key features of the current HVAC system are described in Section A.2 of Appendix A. 

HEATING, VENTILATION, AND AIR CONDITIONING .. 

The T Plant HVAC system shall support the needs of the Sludge Handling System, including 
dissipation of hydrogen and other flammable gases that may be generated during storage. 

5.3. UTILITIES 

Key features of the current T Plant canyon water and electrical systems are described i n  Section 
A.3 of Appendix A. 
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5.3.1. Water 

The current T Plant water utility shall support the needs of the Sludge Handling System 

5.3.2. Electrical 

The current T Plant electrical utility shall support the needs of the Sludge Handling System. 

5.4. COMMUNlCATIONS SYSTEMS 

Communication in the canyon is currently achieved through the use of 2-way radios; however, 
hard wiring for a transmittdreceiver antenna is being added to the canyon. When this is 
completed, voice microphones, which are not required to be hand-held, will be used for 
communication in the canyon. 

The design of the Sludge Handling System shall be compatible with current communications 
systems used in the T Plant canyon. 

5.5. AUTOMATIC DATA PROCESSING 

No systems for automatic data processing currently exist at T Plant. If automatic data processing 
capabilities are required for the Sludge Handling System, the Design Authority shall approve the 
system chosen. 

5.6. MAINTENANCE 

T Plant has an active preventive and corrective maintenance program, As noted elsewhere in this 
document, the Sludge Handling System constituent components shall be designed to minimize 
maintenance and testing requirements. Components requiring maintenance shall be designed i n  
accordance with ALARA principles. 

5.7. FIRE PROTECTION 

The Sludge Handling project is responsible for the upgrade of fire protection systems at T Plant 
prior to the receipt of sludge. Design of fire protection system for T Plant shall comply with the 
following requirements: 

0 Applicable DOE Orders and Standards and the documents called out by the DOE 
Orders and Standards: 
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Doe Richland Directives and the documents called by the directives; 
Applicable Washington State Administrative Codes; 
The codes and standards of the National Fire Protection Association (NFPA); and 
The Uniforni Building Code (UBC). 

Fire protection systems shall be designed, installed, tested, and rendered operational in  
accordance with the applicable codes and standards of the NFPA. Administration of the required 
codes, standards, and Orders shall be as directed in the applicable fire protection related I-Ianford 
Procedures. The Hanford Fire Marshal’s office shall serve as the authority having jurisdiction 
for matters regarding fire protection. 

New fire alarm systems shall be of a type listed and approved for the intended use. Fire alarm 
systems shall be compatible with makes and models approved for use on the Hanford site and 
shall report directly to the Hanford Fire Department through a Radio Fire Alarm Reportcr box. 

Materials and equipment procured for use i n  fire protection systems shall be tested, listed, and 
approved for the intended use by nationally recognized testing laboratories. Listing, testing, and 
approvals shall be verified by listing in Underwriter’s Laboratories directories, list in Factory 
Mutual Research Corporation Approval Guide, or by submission of test reports from a nationally 
recognized testing laboratory indicating the equipment or material successfully passed required 
standardized test procedures. 

The following open requirements identified in the ‘I’ Plant Fire Hazards Analysis (Kecne, 2000) 
shall be included in the design of the Sludge Handling System: 

I ,  Install a fire alarm system to include automatic early detection, manual activation, and 
alarm notification throughout the unprotected areas of 221-T Building. 

Install dry standpipes in the 221-T canyon per the requirements of NFPA 14. Standpipe 
stations shall be installed as Class 3, without hoses or hose cabinets. 

Install an automatic sprinkler system throughout 271-’I’ Building. 

The draft Fire Hriz.nrc1.s Anrdy.si.sfi,r T Plant Comnpkx (Keeile, 2000) is expected to bound 
the Sludge Handling project. Any changes to the fire hazards, operational methodology, 
or other parameter that might impact the findings of the FHA shall be identified. 

2. 

3. 

4. 

Fire upgrades must be completed prior to the readiness assessment for the receipt of Type 2 
containers. 
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6.0 GENERAL REQUIREMENTS 

I INF-7639, Rev.0 

6.1. SAFETY 

The safety authorization basis for the Sludge Handling Project shall be developed using a graded 
approach based on the probability of an offsite and/or onsite dose release and the consequences 
of such a release. The goal of making radiation dose exposure as low as reasonable achievable 
(ALARA) for onsite workers will be used for this Project. 

6.1.1. CRITICA1,ITY 

The design of the Sludge Handling Project shall emphasize provisions to ensure criticality is not 
a credible event and that T Plant will remain a limited control facility. Criticality prevention 
shall be based on  the double-contingency principle: that at least 
concurrent changes (contingencies) in processing and/or operating conditions must occur before 
criticality is possible. 

The design of process and equipment shall use the most positive practical method to prevent a 
criticality accident. As a first priority, reliance shall be placed on equipment design i n  which 
dimensions of the contained fissionable niaterial and spacing between equipment are limited via 
passive engineering controls (HNF-PRO-537). Where geometry control is not feasible, the 
preferred order of controls is other passive engineering controls, active engineering controls, and 
administrative controls. 

unlikely, independent, and 

The FH Project Team shall be responsible for the preparation of  a Criticality Safety Evaluation 
Report (CSER) in accordance with HNF-PRO-539, Crilicality Safety Evnlimlions, and HNF- 
PRO-334, Criticnlity Safety: Genernl Requirements. A Preliminary Criticality Study has been 
prepared (Erickson 2000), and this preliminary study shall provide the basis for the final CSER 
to be done by the FH Project Team. The FH Project Team will review and approve the 
assumptions used for the criticality analysis. Conditions not specified in  the CSER shall be 
reviewed and controlled per HNF-PRO-704. All criticality concerns relevant to the Sludge 
Handling Project will be addressed during the design phase, and a criticality analysis w i l l  be 
performed to support the design. 

6.1.2. SAFETY ANALYSIS 

Sludge Handling Project activities shall be reviewed by the FH Project Team for potential 
Unreviewed Safety Questions (USQ) to the Safety Authorization Basis for the appropriate 
facility (K Basins or T Plant) or the Safety Analysis Report for Packaging (SARP). The USQ 
process will be used to determine if activities are bounded by the current authorization basis. 
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Using HNF-PRO-704 requirements and applicable safety authorization basis documents, the 
relevant safely designation for systems, components, and structures shall be determined and 
applied to this project. The final location of the equipment will determine whether it will be 
covered under the K Basin or T Plant authorization basis documentation, 

6.1.2. I Safety Documentation 

The following safety activities shall be performed and documented: 

1. Hazards Evaluation. An initial Hnxrrd Evnliroiionfor Stornge o fSNF Slirtfge n/ the 
Solid Waste Trecrtmeni Fnciliiy (Schultz, 2000) and a Preliniingry Accident Andysisfor 
Siornge o f K  B~rsin Slirdge o/ T Plrrnl (Himes, 2000) have been prepared for the Sludge 
Handling Project. The FM Project Team shall update these documents as the design 
progresses. The hazards and accident evaluations identify postulated accident scenarios 
including the design basis accidents, assess the consequences of those accidents, 
determines the probability of those accidents, and assess the adequacy of  proposed 
barriers for the prevention of the accidents. Analysis of the hazards and accidents 
identified is performed in  accordance with HNF-PRO-704. 

2. Designation of SSCs Important to Safety. The FH Project Team, in conjunction with 
the design team, shall designate all safety class and safety significant structures, systems, 
and components (SSCs), in accordance mith HNF-PRO-704. 

3. Hnzard Categorization. Radioisotope inventories are required to support the 
determination of the Hazards Category. It is the responsibility of the FH Project Team to 
determine the Hazards Category from the proposed design configuration. 

4. Safety Authorization Basis Updates. The FH Project Team will review the safety bases 
for consistency with the either K Basins or T Plant Safety Analysis Report (SAR), as 
applicable, using the Unreviewed Safety Question (USQ) process. The FH Project Team 
will maintain responsibility for updating both safety bases as necessary. The T Plant 
Safety Authorization Basis \vi11 be updated in accordance with the Criiericr Docirmenifor 
ihe Slirtlge Siorage nt T Plnnt Sc~/ety Assessment (Ames, 2000) and the Criteria 
Docitment for  ihe Slitdge nnd Dchris Removn1,from K Bnsiils Snfeiy ..i.r.rcs.r~nent (Peck, 
2000). 

5 .  Safety Analysis Report for Packaging. The FH Project Team shall provide an 
approved SARP for the packaging and transport of the sludge from thc K Basins to T 
Plant. 

6. Fire Hazards Analysis Updates. The necessary information to update both the Fire 
I{ciznrtf.s Anrdysisfor the K Basins Frrcilities ni the 100 K Areo (Mertz 2000) and the Fire 
Holnzrrrds Annlysisfor TPlnnt Comydex (Keene, 2000) shall be provided. As a minimum, 
this information will include a listing of  the inventory at risk. The FH Project Team will 

6-2 

H-47 



HNF-7639, Rev.0 
HNF-6579 

maintain responsibility for incorporating the supporting fire protection 
requirements/analysis results into the appropriate fire hazards analysis documentation 

7.  Criticality Safety Evaluation Report. A Preliminary Criticality Study has been 
prepared (Erickson 2000), and this preliminary study shall provide the basis for the final 
Criticality Safety Evaluation Report (CSER). The FH Project Team will review and 
approve the assumptions used for the criticality analysis. 

6.1.2.2 Analyses 

Analyses iised to support the design of the  various system components shall be provided. As a 
minimum, the following analyses shall be provided: structural, shielding, ALARA, criticality, 
gas generation, and heat loading analyses. 

1. Structural Analysis. Structural analysis shall be performed using PC-3 criteria as 
defined in I-INF-PRO-097, Engineering Design and Evaluation, Rev. 0,  Project Hanford 
Policy and Procedure System. The existing T Plant structure has been evaluated for 
seismic conditions (Erpenbeck, 2000a), and initial structiiral design concepts for 
anticipated seismic upgrades to the 221 -T pool have bcen proposed (Erpenbeck, 2 0 0 0 ~ ) .  
A stress analysis for any new SSCs under normal and seismic conditions shall be 
provided. 

2. Shielding Analysis. Shielding analysis shall bc performed for the Sludge Handling 
System components to ensure dose rates are ALARA. To ensure that standardized, 
validated methods are followed for shielding calculations, the Design Authority will 
review and concur with the shielding design code(s). In addition, the Design Authority 
will concur with source terms, bases for assumptions, and modeling performed in support 
o f  shielding design. Shielding calculations shall be reviewed and accepted by the Design 
Authority before equipment is fabricated. 

3 .  ALARA Analysis. The ALARA analysis shall include a "timemotion" study that 
addresses normal operations and maintenance activities. ALARA analysis including 
cost-benefit analysis relative to the dose received should be performed during the design 
process. This cost-benefit analysis shall be performed as prescribed in HNF-PRO-621, 
ALARA Deci.c.iori Making Mef/7od,r. For cost-benefit analysis, the monetary value of 1 
nianRem of collective dose shall be $30,000. 

4. Criticality Analysis. The design shall meet the criticality prevention requirements as 
detailed in DOE Order 5480.24, Ntrclem Criticality Safety, IINF-PRO-334, and HNF- 
6435, Preliminary Criticality Sfiidy for K Basin Sludge Contniners nf T Plant. A 
description of how the design meets these requirements, including the bases, calculations, 
and assumptions shall be provided in a criticality evaluation report. Codedanalysis 
methods and assumptions shall be accepted by the Design Authority prior to 
implementation of the design 
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5. Gas Generation Analysis. Gas generation analysis shall be performed to ensure that the 
concentration of hydrogen within the system components will not exceed 25% of the 
lower flammability limit (l0,OOO ppm). The analysis shall consider both hydrogen 
generation from radiolysis and uranium oxidation reactions. In  order to meet this 
requirement, the airflow required for the cell storage configuration shall not be less than 
2.1 CFM inside the cells, which equates to 79.8 CFM in the canyon (Erpenbeck 2000b). 
Design and analysis shall comply with the current NFPA 69, Srandnrcf on Explosion 
Prevenrion Systems (NFPA 1997). 

6. Heat Loading Analysis. Heat loading analysis, which will determine the sludge 
temperatures at which the thermal stability of the sludge containers can be ensured during 
transport and storage, is being performed by the FH Project Team. 

7. Flow Analysis. Flow analysis shall be performed for sizing the system components 
Pipes, pumps, and vessels shall be included as a minimum. 

6.1.3. RADIOLOGICAL CONTROL 

Guidelines for radiological design as applicable to contamination control are provided i n  WHC- 
SD-GN-DGS-30011, Rtrcliologicnl Design Guide, Section 3.0 (Evans 1994). Design shall meet 
requireinents of 10 CFR 835 and the Project Hnnford Rcrdiologicol Control Mtrmrcd, HNF-5173. 
Radiological aspects of this design shall be reviewed i n  accordance with I-INF-PRO-1622, 
R~diohgicnl Design Review Process. 

6.1.3.1 Smearable Contamination 

The Sludge Handling System shall be designed and constructed to be flushable. External 
smearable contamination shall be limited to the levels permitted by the provisions of the Project 
Hcrnfortl Rcrdiologicnl Control Mnnzml, HNF-5 173. The Sludge Handling System shall be 
designed to confine contaminants as close as practical to the source. Ventilation flow i n  the 
canyon is from areas of low contamination to areas of higher contamination. 

Some construction activities may require workers to be in close proximity to radionuclide 
contamination. All controls warranted to afford protection from potential radionuclide releases 
shall be iniplemcnted. 
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6.1.4. SHIELDING 

Guidelines for radiological design provided in the Project Hanford Rndidogicnl Control 
Maniral, HNF-5 173, and in WHC-SD-GN-DGS-30011, Radiologicnl Design Guide, Section 7.0 
(Evans 1994), shall be considered. During the design of T Plant modifications, the following 
objectives shall be adopted: 

1.  Optimization methods shall be used to assure that occupational exposure is 
maintained ALARA in developing and justifying facility design and physical 
controls. 

2. The design objective for controlling personnel exposure from external sources of  
radiation in areas of continuous occupational occupancy (2000 hours per year) shall 
be to maintain exposure levels bclow an average of 0.5 nirem (5 pSv) per hour and as 
far below this average as is reasonably achievable. The design objectives for 
exposure rates for a potential exposure to a radiological Lvorker where occupancy 
differs from the above shall be ALARA and shall not exceed 20 percent of the 
applicable standards in 10 CFR 835.202. 

Shielding analysis shall be performed for the Sludge Handling System components to ensure 
dose rates are ALARA. To ensure that standardized, validated methods are followed for 
shielding calculations, the Design Authority will review and concur with the shielding design 
code(s). In addition, the Design Authority will concur with source terms, bases for assumptions, 
and modeling performed in support of shielding design. Shielding calculations shall be reviewed 
and accepted by the Design Authority before equipment is fabricated. 

Shielding shall be provided to reduce worker exposure. Calculations to optimize and define 
specific shielding needs shall be made during the design process in accordance with optimization 
methods required by 10 CFR 835.1002a. 

6.1.5. INDUSTRIAL SAFETY 

Industrial safety requirements are primarily governed by the Code of Federal Regulations (CFRs) 
and apply to all facilities. Federal safety and health standards shall be used and enforced during 
all construction phases of this project. Operations shall be conducted in conformance with 
applicable OSHA standards to ensure a safe working environment. Routine construction hazards 
will exist during equipment installation and facility modification. Installation and operation shall 
conform to Orczipntionnl Safety R. Health Stcindnrd.s (29 CFR 191 0). 

Existing work procedures will be implemented to ensure the safety of the construction and 
operating personnel in and around the area of the existing K Basin and T Plant facilities. Safety 
and health standards will be used and enforced during al l  construction phases of  this project. 
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Routine construction hazards may exist during construction of the Sludge Handling System. 
Field operations shall be conducted in conformance with the %RIDS for the cognizant 
organization and applicable OSHA standards to ensure a safe working environment, The 
probability of a system failure resulting in a fatality to operating personnel must be less than one 
chance in a million at the 95% confidence level. 

6.1.6. FIRE PREVENTION 

Fire protection systems shall be designed to meet the requirements of DOE Order 5480.7A, Fire 
Proteclion. The design of the Sludge Handling System shall be reviewed and approved by tlie 
cognizant Fire Protection Engineer(s) to ensure compliance with all applicable fire protection 
standards prior to installation. Combustible loading shall be evaluated and conform with HNF- 
PRO-350 and all greenhouse film shall meet NFPA 701 fire resistant test criteria. The design 
shall be evaluated and conform to the requirements of NFPA 69 (NFPA 1997) lvith respect to a 
explosion prevention system and venting of trapped gases. 

The necessary information to update the Fire Haznrds Annlysis,for the K Basins Facilities nt the 
I00 K Aren and the Fire Hazmds Analysis for the T P lnnt Facilities 01 the 200 LV Area shall be 
provided. As  a minimum, this information will include a listing of  tlie inventory at risk. The FH 
Prqject Team will maintain responsibility for incorporating the supporting fire protcction 
requirements/analysis results into the appropriate K Basins and T Plant documentation. 

6.1.7. TRAFFIC SAFETY 

A Safety Report for Packaging (SARP) will be prepared to address the transportation of the 
sludge containers from the K Basins to T Plant (see Section 6.1.1). 

Site-wide traffic safety guidancc is found in HNF-PRO- 100, Transporration Sql;ty 

6.1.8. ALARA 

Thc design features of the Sludge Handling System shall be consistent with the As Low As 
Reasonably Achievable (ALARA) requirements of this Section. Exposure of personnel to 
radiological and other hazardous materials associated with sludge treatment shall be minimized. 

Measures shall be taken to maintain radiation exposure in controlled areas ALARA through 
physical design features and administrative controls. The primary methods used shall be 
physical design measures (e.g., confinement, ventilation, remote handling, and shielding). 
Administrative controls shall be employed only as supplemental methods to control radiation 
exposure. 
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For specific activities where use of physical design features is demonstrated to be impractical, 
administrative controls shall be used to maintain radiation exposures ALARA. 

During the design of T Plant facility modifications, the following objectives shall be adopted: 

1. Optimization methods shall be used to assure that occupational exposure is 
maintained ALARA in developing and justifying facility design and physical 
controls. 

2. The design objective for controlling personnel exposure from external sources of 
radiation in areas of continuous occupational occupancy (2000 hours per year) shall 
bc to maintain exposure levels below an average of 0.5 mrem (5 ~ S V )  per hour and as 
far below this average as is reasonably achievable. The design objectives for 
exposure rates for potential exposure to a radiological worker where occupancy 
differs from the above shall be ALARA and shall not exceed 20% of the applicable 
standards in I O  CFR 835.202. 

-3. Regarding the control of  airborne radioactive material, the design objective shall be, 
under normal conditions, to avoid releases to the workplace atmosphere and, in any 
situation, to control the inhalation of such materials by workers to levels that are 
ALARA; confinement and ventilation shall normally be uscd. 

4. The design or modification of  T Plant and the selection of  materials shall includc 
features that facilitate operations, maintenance, decontamination, and 
decommissioning of the facility and the Sludge Handling System. 

For any cost-benefit analyses, the monetary value of 1 rem of effective dose shall be $30,000 

All actions and decisions taken to maintain occupational exposures ALARA shall be documented 
[ I O  CFR 835.704(b)]. These records shall be retained until final disposition is authorized by 
DOE [ lo  CFR 830.701(b)]. 

Area radiation monitors shall be provided if determined to be required. To ensure compatible 
systems are used for all facility projects, the cognizant Design Authority shall approve 
equipment selection. 

A shielding analysis shall be performed for the Sludge Handling System equipment and 
components to ensure dose rates are ALARA ALARA documentation including a preliminary 
and final ALARA design rekiew will be performed and documented for the selccted concept 
design 

ALARA design reviews for contractor documents, conceptual design, preliminary design, final 
design, test plans, and mock-ups shall be conducted by the FH Project Team. A post 
construction review will also be conducted to evaluate the effectiveness of the design. 
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6.1.8.1 Operator Dose Exposure 

The Sludge Handling System shall be designed such that equipment setup, maintenance, and 
operations can be accomplished with individual worker annual dose equivalent optimized and 
ALARA, in accordance with 10 CFR 835.1 002. 

6.1.8.2 Manpower Requirements 

The Sludge Handling System shall be designed such that equipment setup, maintenance, and 
operations can be accomplished with a minimum operations staff based on ALARA concerns. 

6.2. ENVIRONMENTAL PROTECTION 

Environmental compliance requirements for the handling and storage of the K Basins sludge 
include the following: 

Notional Environmenlrrl Policy Act (NEPA). The FH Project Team will complete an 
Environmental Assessment (EA) for the Sludge Handling System. A Finding of No 
Significant Impact (FONSI) must be issued prior to the start of detailed design for T Plant 
modifications. Because T Plant is registered on the Historical Register, NEPA 
documentation will include a Cultural Resources Review. 

Comprehensive Environmental Recovery, Compensation, and Liability Act (CERCLA). As a 
remedial action site, the K Basins are regulated under CERCLA. A CERCLA Record of 
Decision, which indicates that K Basins sludge will be transferred to a waste management 
facility in the 200 Areas, was issued in 1999 (EPA, 1999). 

7 m i c  Szrbstcinces Control Act (TSCA) and 40 CFR 761 as well as the implementing 
requirements in HNF-PRO-45 I ,  RegiilatedSirbslnnce Mancrgemenl. Storage of  K Basins 
sludge is regulated under TSCA for PCBs. 

Resoitrce Conservolion and Recovery Act (RCRA) and WAC 173.303. When removed from 
the basins, it is assumed that the sludge will be designated as a hazardousldangerous waste. 
The assumed mixed waste designation is based on the total concentrations of several metals 
as well as reactivity concerns. If the sludge is designated as a hazardousldangerous waste on 
removal from the K Basins, the sludge shall be stored at T Plant in accordance with WAC 
173-303. 

C l e m  Air Act (CAA), Wnshington C l e m  Air Act, and WAC 246-247. Sludge removal wi l l  
potentially result in an increase in radioactive air emissions. A Notice of Construction 
(NOC), which will be prepared by the FH Project Team, is required prior to the start of 
construction activities for sludge storage at T Plant. A new NOC is not required for new K 
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Basin activities under CERCLA, but for each new activity the design authority shall: ( 1) 
verify (in accordance with 40 CFR 61, Subpart H, and WAC 246-247) that the increased 
emissions will not contribute to a combined operations at the Hanford site that exceeds 10 
mrem/yr effective dose equivalent to the hypothetical offsite maximally exposed individual; 
(2) develop a plan to verify compliance through continuous or periodic confirmatory 
sampling; and (3) ensure application of the of best available radionuclide control technology 
(BARCT) to control radioactive emissions. 

The Sludge [Handling System shall be designed for zero leakage to surface or ground waters. 
There shall be no contaminated liquid effluent streams from the process. Environmental permits 
will be identified and obtained by the FH Project Team. 

The Sludge Handling System air emissions shall be minimized. Filtration shall be in place on 
systcni venting to maintain emissions ALARA (WAC 246-247). 

6.3. SAFEGUARDS AND’SECURITY 

Upon exiting the K Basins, the sludge will be classified as RH-TRU waste (Loscoe, 1999). The 
safeguards category of the sludge will be IV and the attractiveness level may be either E or  D 
depending on the measured Pu content of each particular container (see DOE M 474.1-1). The 
Sludge Removal project, A.l3(a), is responsible for the measurement of the Pu content of the 
sludgc prior to the sludge exiting the K Basins. Acceptance of the sludge into the T Plant 
Material Balance Area (MBA) will not require a separate Pu measurement. 

6.3.1. Safeguards 

T Plant Material Balance Area (MEA) 271 is currently a Category IV MEA with physical 
security appropriate to that category. Rased on the results of the T-Plant Sludge Security 
Requirements Analysis (SRA) and discussions with DOE, MBA 271 will be permitted to retain 
111 D material without the additional security measures associated with a “limited area”. Should 
Category I1 quantities of Pu be reached, however, MBA 271 would be required to meet the 
requirements of a “limited area”. Providing MBA 271 remains a Category IV MBA, the 
following safeguards requirements shall be met 

I ,  All individual sludge containers reccived by the Sludge Handling System from the Sludge 
Removal System shall have an acceptable measured accountability value as determined by 
the Hanford Site Measurcment Control Representative. The development of the 
methodology to be used for this measurement is the responsibility of the shipping MBAs 
located in the K-Basins Safeguards must approve the measurement method and its 
application (how many, where and when samples are taken, acceptable measurement 
variance, etc.) 
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Tamper Indicating Devices (TIDs) must be place on each individual container of sludge 
shipped to T-Plant. The TID must be applied immediately after filling and closing the 
container at K-Basins. A s  an alternative, the containers may be made inherently self tamper 
indicating by welding the container lid or other alternative technique. The use of an 
alternative technique will require DOE-RL concurrence. 

Each container must be uniquely identified. This identifier must be observable and readable 
when stored at the K Basins or T Plant. The sludge meets the conditions for classification 
under DOE M 474.1 -1  as retained waste. 

Periodic physical inventories, for this MBA, will be required. The inventory frequency for 
this will be every two years. There is a possibility that the inventory frequency may be 
extended beyond the two-year requirement. The methodology as to how the inventory will 
be conducted will be established at a later date. However, special inventories may also be 
necessary to address anomalous conditions (i.e. off normal events, change of  custodians, 
etc.). An inventory of the material \vi11 be necessary before the material is shipped off-site or 
processed. 

The physical movement of the sludge to T Plant will constitute an internal transfer. As 
irradiated special nuclear material (SNM) only a transfer check consisting of verification of 
the shipping container item count, TID integrity and idciitification number, and verification 
of container identification will be required. The material will not require a receiving 
measurement. The transfer check by the receiving custodian at T-Plant must be completed 
within one day of the receipt of the shipment. Transfers must be documented on Nuclear 
Material Item Transfer Forms, which will then be sent to Protection Technology I-Ianford 
Safeguards for data entry to the Hanford accountability computer and reporting to the 
national nuclear material accountability system. 

Procedure revisions will be required to address the change in material received and stored at 
the T-Plant. 

Physical protection nieasures appropriate for Category IV material must be implemented. 
Per DOE Ordcr 5632.1 C-1, Category IV "moterial shnll be in a locked nrcn when no1 in 
ii5e". Additionally, per DOE RLID 473.1, a Category IV MBA requires "ind~ll.~trirr(-grndee 
stcrndnrd pin-tiimhler lock and key, mitomated O C C ~ S S  control device. ndtninistrtrtive controls, 
or cr combinntion ofthese methocis" for access control. 

Personnel requirc no clearance for unescorted access to Category IV material, unlcss 
otherwise specified by a site vulnerability assessmcnt. This generally occurs only in 
exceptional situations. 

If the quantity of all Attractiveness Level D material remains under 16 kg of  Pu, the MBA will 
remain at Category IV and no additional action is anticipated. If the 16 Kg limit on D material 
containers is exceeded, the following additional protection and administrative measures 
associated with the creation of a "limited area" may be necessary: 
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1 .  DOE Order 5632. IC- 1 states that Category 111 "material shall be stored. at a minimum, 
within a Limited Area and secured within a locked security container locked room." 

2.  The container or locked room containing the material shall be under the protection of an 
intrusion detection system or protective patrol at intervals not to exceed eight hours. 

3 .  DOE Order 5632.1C-1 also states that " Validntion ofthe identiiy and access aicthoriznlion 
(level of securiiy clcnrnnce) ofpersons nl lowd nccess shnll be ndtninistered by protective 
personnel (e.g., protective force or other npproprialely aiithori~e~~personnel) and/or 
aiitomated sysslcms cind shall be accomplished at the Liniited Aren entrance(.$')." 

4. Personnel who would access the Limited Area unescorted require, as a minimum, an "L" 
clearance. Individuals without a security clearance require an escort with at least an "L" 
clearance for access. 

5. A deviation to physical security measures may be necessary 

6. Items greater than 0.2 weight percent plutonium (Attractiveness Level D material) must be 
stored in non-adjacent locations. 

7. Access to the storage location information will be restricted. 

8. The plant crane must be disabled when not in use. 

9. Door locks will be enhanced 

10. T Plant vehicular access doors will be blocked. 

1 1. Frequency of patrol checks will increase. 

-6.3.2. Security 

The T Plant facility complex is a limited access facility. Guards staffing barricades on the 
Hanford Site maintain security. Means of ensuring that the sludge containers are not altered 
during storage (e.g., container tamper indicating devices, limited personnel access to the canyon) 
shall be provided. 

I f  material with attractiveness level "D" is received, locked gateddoors shall be required during 
off-shift hours, and administrative access controls shall be required on shift. Locks shall employ 
an industrial grade pin and tumbler or an automatic access control device. 
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6.4. NATURAL FORCES CRITERIA 

Any new facilities should comply with the load criteria defined in DOE Order 6430.1A, and 
shall meet the requirements of DOE 5480.28 as defined by the provisions of Chapter 1 ,  
Striictiiral Annlysis nnd Evaliifltion Criteria (Conrads, 1996). 

The natural forces criteria for Performance Category 3 as specified in HNF-PRO-097, 
Engineering Design and Evalitntion, Rev. 0 ,  shall be applied for modification work in T Plant 
The natural forces criteria specified in the K BasinsiCVD S/RIDS (Dechter, 1997) should be 
applied for modification work in the K Basins buildings only. 

6.5. DESIGN FORMAT 

The design format shall be as outlined in  HNF-PRO-1819, Engineering Progrnm. Traceability 
shall be provided between project drawings and the reference drawings from which they were 
developed. Drawing data sets shall be provided in the latest version of Autocad@. 

6.6. QUALITY ASSURANCE 

6.6.1. Quality Assurance Requirements 

Contractors pcrforming design, construction, or operation activities shall be subject to Title 10 
CFR, Part 830.120 (10 CFR 830.120), O~tnli/yAssi~rrr/?ce (QA) Reqi/irement.y, and the 
enforcement actions under 10 CFR 820, General Statement of Enforcement Policy. 

Contractors involved in design, construction, and operation shall have a documented QA 
Program Plan that meets the appropriate requirements of HNF-MP-599, Project Hnnford QA 
Program Descripfion, Part 2,  Sections 1 - I O .  This document is the Hanford Site 
implementation document for I O  CFR 830.120, Quality Asstirance. 

Application of QA requirements shall be applied to items and activities using a graded approach 
as defined in HNF-PRO-259, Graded Qiiality Assurance, and HNF-PRO-704, Nnmrds and 
Accident Analysis Process. 

Existing prc-established QA Programs - SNF-4948, SNF Project QA Program Plan, and HNF- 
SD-WM-QAPP-036, Waste Munagement Qunlity Assurance Program Plan - shall apply to 
specific tasks within this project. 

Where applicable or when outside contracting sources provide design, fabrication, or 
construction activities, work shall be performed in accordance with an approved QA program 
and implementing procedures that meet the requirements of ASME NQA-I (1994), Basic 
requirements 1 - 18, as applicable for their task. When subcontracting any portion of the 
contracted work, the seller shall pass down all applicable requirements to the sub-tier contractor. 
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6.7. DECONTAMINATION AND DECOMMISSIONING 

All equipment and/or facilities provided by this project shall be designed and constructed to 
facilitate periodic decontamination, as well as eventual final decontamination and 
decommissioning (D&D). The design shall consider features to minimize the migration of 
contamination from the cellsipool during the removal of sludge containers from storage 
locations. 

The sludge containers shall be single use containers. 

All equipment used in contaminated areas and power module enclosures must be able to 
withstand decontamination when wiped with cloths dampened by water, soap, alcohol, or other 
non-hazardous materials. 

Final D&D of  the Sludge Handling System is not included in  the scope of this project other than 
to ensure consideration is given to the ease of removing sludge from containers and 
decontamination and disposal of containers. 

6.7.1. DOE REGULATIONS 

Guidance for equipment design to facilitate eventual decommissioning and disposal should be 
obtained from DOE Order 6430.1A, Sections 0205 and 1300-1 1, and DOE Order 5820.2A, 
Chapter V. 

6.7.2. MISCELLANEOUS DESIGN FEATURES 

Particular care must be exercised to ensure that components do not create crevices that could trap 
contamination and sludge. It is essential to eliminate inaccessible pockets, crevices, blind holes, 
and rough surfaces that could trap contamination. 

The design and material selection shall include features that facilitate decommissioning of 
equipment and the facility [ I O  CFR 835.1002(d)]. Particular attention shall be paid to any 
equipment i n  high and very high radiation areas that may exist at the end of the facility's life 

The system shall be dcsigned to minimize hazardous and mixed waste generation and use of 
hazardous materials during construction, operation, and decontamination/ decommissioning. 
Materials used that are hazardous, or likely to be designated hazardous or mixed waste at 
disposal, shall be documented on drawings or other design media as appropriate. 
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6.8. OPERATING PERSONNEL AND SERVICES 

Operation of the Sludge Handling System will require operators, maintenance personnel, truck 
drivers, radiological control technicians, and supervision. Support will be required from 
engineering, safety, and administrative personnel. 

Operation of the Sludge Handling System is not anticipated to present any significant safety or 
environmental risks under routine operation or maintenance. 

The design and material selection shall include features that facilitate the operation of equipment 
and the facility [ I O  CFR 835.1002 (d)]. 

6.9. TESTING 

Testing confirms the adequacy of design, the quality of construction and manufactured 
components, operability and maintainability, and reliability. 

All equipment must be subjected to testing such that its functionality and reliability can be 
established before placing it in a contaminated environment. Testing shall verify that all control 
component replacement and maintenance features can be operated as intended. Familiarization 
and training of operator personnel shall also be done before installation in a contaminated 
environment. Mock-up training is required by the Project Hotford Rndiologicd Control 
Mnnzrnl (HNF-5 173) and 10 CFR 835 for certain complex, first time, or high dose jobs. This 
"Mock-up" training shall closely rcsemblc the field conditions expected to be encountered. 
Equipment debugging in a contaminated environment is prohibitively difficult and is not 
compatible with minimum personnel radiation exposure. Certain test procedures, such as weld 
inspection, may be conducted at the vendor's site and/or at Hanford. On-site acceptance testing 
shall be required for each major monitoring and control system. 

The verification matrix shall be completed by the Design Agent and shall identify tests, analyses, 
and inspections to verify that all requirements of this specification have been achieved. Tests 
shall be arranged in logical order for sequential performance. More than one verification method 
for a requirement may be required. 

Depending on the Safety Designation of the construction or fabrication, Mill Certifications for 
materials, Certificates of Compliance, weld maps, nondestructive examination (NDE) of  welds 
(visual, dye penetrate, magnetic particle, ultrasonic, radiographic) of IO to 100 percent of the 
welds may be requested. Welder certifications shall be required for safety class wclds. 
Functional test requirements should be addressed in the Acceptance Test Procedures (ATP) and 
Operability Test Procedures (OTP). Procedures and training plans shall be required. 

The Project ATP and OTP shall address testing requirements. Design and Specification rcviews, 
followed by Q A  verification activities during equipment procurement, fabrication, and 
installation should validate proper layout, material selection and qualification testing. 

~. 
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As required by HNF-PRO-I 622, the radiological design review team shall review testing 
procedures that involve radiological aspects prior to testing. 
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7.0 STANDARDS AND REQUIREMENTS 

The Sludge Handling System shall be designed and constructed to the standards and 
requirements described in Sections 1 through 6 of this document, which were based on the 
Environment, Safety and Health directives/requirements found in the following documents: 

For design of the system prior to sludge receipt at T Plant, the K Basin.v YRIDS,  WHC- 
SD-SNF-RD-001 (Watson 1997) 

For design of the system during sludge receipt and storage i n  T Plant, the lVas!e 
Management HanfordS/RIDS, HNF-SD-MP-SRID-01 I (York 1999) 

Specific federal regulations, DOE Orders, Manford procedures, and national consensus codes and 
standards that should be considered i n  the design and construction of the Sludge Ilandling 
System are listed in the following sections. This list is not intended to be inclusive of all 
pertinent requirements, but rather to provide a list of the requiremcnts that are expected to be of 
use in the design process. 

7.1. FEDERAL AND STATE REGULATIONS 

The following federal and state regulations should be considered in the design and fabrication of 
the Sludge Handling System. 
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Order Number Title 
DOE Order414.1 Quality Assiircrnce 
DOE Order 420.1 Facility Srfety 
DOE Order 440.1 
DOE Order 5400.5 
DOE Order 5480.21 
DOE Order 5480.22 
DOE Order 5480.23 
DOE Order 5480.24 
DOE Order 5480.28 
DOE Order 5480.7A Fire Protection 
DOE Order 5820.2A 
DOE Order 6430.1A 
DOE Standard 1066-99 
DOE-RLID 420.1 Fire Protection 

- 

Worker Pro!ection Mmngetnentfor DOE and Contractor Employees 
Rndiation Prolection ofthe Public and the Environment 
Unrcviewed Scfety Questions 
Techniccil Sclfety Requirements 
Ntrclenr Safety Analysis Reports 
h'irclear Criticality SaJety 
Natirral P henomena Hazards Mitigation 

Rndioactive Waste Managernent 
General Design Criteria 
Fire Protection Design Criteria 

HNF-7639, Rev.0 

Number 

HNF-PRO-I999 

HNF-PRO-097 Engineering Design nnd Evaluation 
HNF-PRO-244 Engineering Data Transmittal Requirements 
HNF-PRO-349 Fire P rotection Design/Operations Criteria 
I-INF-PRO-350 Fire Hazarci.v Analysis Requirements 
HNF-PRO-360 Fire Pro!ection/Preventionfor Constrlrction, General Occupancy, and 

Construction Program 

Engineering 

- I Con.strirction Program Conceptual Phase 

7.2. DOE ORDERS 

7.3. IIANFORD PLANS AND PROCEDURES 

The following Hanford Procedures should be considered in the design and fabrication of the 
Sludge Handling System. 

Table 7-3. Hanford Procedural Requirements 
I Title 1 Plan or Procedure 

I Demolition Activities 
H N F - P R ~ - ~ ~ ~  I EneineerinP Document Change Control __.._ ~ . . -  ~ " ' 7  Y Requirements 
HNF-PRO-709 
I-INF-PRO-I819 I PHMC Engineering Reqirireinenfs 

1 Preparation and Control Standardsfor Engineering Drawings 
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HNF-PRO-450 
HNF-PRO-455 
HNF-PRO-3 152 

HNF-PRO-340 
1-INF-PRO-349 
I-INF-PRO-350 
HNF-PRO-35 1 
HNF-PRO-356 
HNF-PRO-360 

Table 7-3. Hanford Procedural Requirements 
Plan or Procedure I Title 

Air Qirnlity - Rrrdioactive Emissions 
Solid Waste Management 
Chlorinated Biphenyl Management 

Fire Protecliott Overview and Responsibilities 
Fire Prorecrion De.sign/Opernlions Criteria 
Fire Hazcrrtl Analysis Reqirirements 
Fire Protection System Tesling/ln,pction and Mninlenance 
Con/rolling Ho/n.ork 
Fire Pro/ection/Preven/ion for Cunsrrlrcrion, Generrrl Occirpancy, and 

Fire Protection 

IHNF-PRO-074 
HNF-PRO-088 
HNF-PRO-089 
I-INF-PRO-091 
Hh’F-PRO-092 
HNF-PRO-093 
I-INF-PRO-094 
HNF-PRO-095 
HNF-PRO-096 
HNF-PRO-100 
HNF-PRO- 102 
HNF-PRO-577 

HNF-PRO-334 
HNF-PRO-430 
ENF-PRO-517 
ImF-PRO-537 
HNF-PRO-539 
HNF-PRO-700 
HNF-PRO-702 
I-INF-PRO-704 

HNF-5 173 
HNF-PRO-1621 
KNF-PRO- 1622 
HNF-SP-1145 

Occupational Safcty and Health 
Scfely Responsihilitie.~ 
Elec/riccrl Work St~jely 
Elec[riccrl In.rlnllcition Srlfety 
Walking/Working Stirfaces 

Elevating Work Plnrfornls 
Portable Ladtlers 
Scaffolding 
Mnlericrl Hcrndling and Storrrge 
Trnnsportnlion S@y 
Sajey Color Coding 
Concrete cmd Masonry Construction 

C.’r.itictilily Scfety: General, Requirements 
Safely Anrilysis Program 
Safety Ancrlysi.~ Program Glossary 
Criticality Srfety Conlrol ofl’issionable Material 
Criticrrlily Scfery Eva1imtion.v 
Safely Analysis and Technical Safely Reqtriremenls 
Srlfily Annlysis Process ~ Facilily Change or Modificcrrion 
tlalrrznrcl nncl Accidenl Annlysis Process 

Radiation Protection 
Projecl Hatford Radiologicnl Control Mnniral 
ALARA Design Review 
Rndiologiccrl Work Planning Process 
Fllllror Hatford Radiation Proteclion Program. Implementalion of Title 
I O ,  Code of Federal Regdalions, Part 83.5 

Fall Proleclion ~~ 

Nuclear and Systcm Safety 

__ 
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Table 7-3. Hanford Procedural Requirements 
I Title I Plan or Procedure 

Standard Number/ 
Rcfcrcnce 

Number 

HNF-MP-599 
Quality Assurance 

I Oirnlitv Assirrance Propram Descriution 

'l'itle 

7.4. NATIONAL CONSENSUS STANDARDS 

AC1-301-89 
ACI-3 18-8913 18R-89 

ANSI A13.1 
ANSI C2 
ANSVAWS D1.l 
ANSrIAWS Dl .2 

American 

In addition to the items listed above, "National Consensus" codes and standards and pertinent 
state and local codes and standards should bc used as applicable. The latest editionirevision of 
all codes, standards, and manuals that arc in  effect at the start of the conceptual design shall be 
used. 

Specrficntionsjbr Striictiirnl Concrete for  Buildings 
Building Corle Reqirirenieiits for  Reinforced Concrete and Commentary - 

Scheme for  the Iclentijicntion of Piping Systems 
Narional Electric Safety Code 
Structirral Welding Code-Steel 
Striictiircil WeldinP Code-Aluminum 

National Standards Institute, New York, New York 

Tablc 7-4. National Consensus Standards 
-. . 

1995 ASME Boiler 
and Pressure Vessel 
Code 
ASME Section IX, 
1995 ASME Boiler 
and Pressure Vessel 

Vessels 

Qirnlification Standnrd for Welding and Brcizing Procedures, Welders, 
Brazers, and Welding and Brazing Operators 

I " ... -... 

ANSUAWS D9.1 
ANSI/AWS D14.1 

I Strirc!urnl Welding Code-Sheet Me td  
I Specificntion for Welding of Industrid rind Mill Cranes nnd Other 
1 Material Hrmclling Eqiripment 
1 Electric Power Systems and Eqitipmenr - Voltage Rriiings (60 Hertz) 

American Society of Civil Engineers, Reston, Virginia 
I Minimirm Design Loads for  Buildings and Other Striictiires 

American Society of Mechanical Engineers, New York, New York 

ANSJ C84.1 

ASCE 7-93 

ASME B31.1, 1995 I PowerPiping 
ASME Boiler and 1 
Pressure Vessel Code 1 
ASME Section VIII. I Boiler rind Pressirre Vessel Code, Rirles fbr Consirfiction of Pressrrre 
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Table 7-4. National Consensus Standards 
Standard Number/ 1 Title 

ISA S5.1, 1984/92 
ISA SS.4 
ISA S18.1, 1979/92 
ISA SSO.l 

ISA S82.01 

ISA S82.02 

~~ 

ISA S82.03 

ISA SS.l 
ISA SS.4 
ISA S18.1 
ISA SSO.l 

ISA S82.01 

ISA 82.03 

Internat 
UBC 

I r  

Nation:. 
UFC 

In.siriin7enl.s 

Conlrolling crntl Rclrrted Eqiripmenl - Generrrl Reqliiremeni.~ 
Safety SIcindtrrdfor Electrical and Elecironic Tesi, M~trstiring. 
Conlrulling and Relcrted Eqiiijment - Eleciricnl and Eleclronic TesI ond 
Mensiiring Eqiiipmenl 
St fey  Sinndnrd for  Eleclriccrl and Electronic Tesl, Mer~mring, 
Conlrolling cind Related Eq~ripmenl - Eleclricnl and Electronic Process 
Mensiirement tmd Conlrol Eqiii,z~ment 
Inslriimentntion Symhols nncl IdentiJicniiun 
Insirirmenl Loop Diagrnms 
Annimcicrior Sequences and Specif enlions 
Compatihiliiy of Analog Signci1sJ)r Eleclronic Indiislrinl Process 
Ins ~rirments 
Snlfeiy StnndcrrdJ)r Eleciriced and Eleclronic Test, h4en.sitrirtg, 
Conirolling, rind Rekited Eqzripment - General Reqiiiremenls 
Scfety Slnntlnrd f o r  Elecrricnl mid Elecironic Test, Meciswing. 
Controlling. nnd Rclnieti Equipment - Process Mensiiremenls and 
Conlrol Eqiiipmeni 

Uniform Building Code 

Unifi,rm Fire Code 

nal Conference of Building Officials, Whittier, California 

:rnational Fire Code Institute, Whittier, California 

Electrical Manufacturers Association, Washington D. C. 
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NFPA 13 
NFPA 14 
NFPA 70 
NFPA 72 
NFPA 101 
NFPA 801 

Table 7-4. National Consensus Standards 
Title 

Standard for  Installation of Sprinkler Systems 
Standard for Installation of Standpipe and Hose Systems 
National Elecfric Code 
National Fire Alarm Code 
Safety to Lije in Buildings and Structures 
Siandardfor Fncilities Hnndling Radioactive Materials 

1 Standard Number/ 

7-6 

H-66 



HNF-6579 

8.0 REFERENCE DRAWINGS 

W 69566 

HNF-7639, Rev.0 

1 Coiicrete P1rm.r 
I Honford Engineering Works Biiilding 221-T-U-B, Concrele 

The following reference drawings should be used, as applicable, for the design of the Sludge 
Handling System. It should be noted that the list below is not intended to be inclusive, and i t  is 
expected that the design agent will identify additional engineering documents and drawings. 

W 69566 

W 70064 

Drawing Number 

EI-1-81535, sheets 1-6 
M-1-81539, sheet 1 
11-2-88633, sheets 2 - 23 
H-2.33099 
W 69332 
W 69333 

H-1-81167 

Coiicrete P lmr  
Honford Engineering Works Blrilding 221-T-U-B. Concrele 
Sections and Detciils 
Hanforcl Engineering Works Building 221-T- U-B, Striictwal Key 

W 69334 

See SD-WM-EDL-001* 
See SD-WM-EDL-001* 
See SD-WM-EDL-OOl* 
See SD-WM-EDL-001* 
See SD-WM-EDL-001* 
See SD-WM-EDL-OOI* 

W 69565 

. .  

TPlnnt - Electricnl 
TPlant - Fire Protection 
T Plant - Piping 
T Plunt - Ventilulion 
TPlant - Crones 
T Plrint - lmtriimentnlion 

Table 8-1. Baseline Drawings 
Drawing Title 
SNF Project KE Basin Sludge Renioval Level 1 PFD 
TN- PVHC Cask Transport1 

Tjpicol Cross Sections 
Hunjord Engineering CVorks Building 221-T-U-B. Concrete Covers 
Hunfortl Engineering PVorkr Biiildinp 221-T-U-0, Sections 1 ann' 2 - -. I 

Concrete Sections unrl Details 
Hunfortl Engineering Works Building 221-T-U-B, Sections I cmd 2 
Concrete Pluns and Details 
Hntlford Engineering Works Building 22l-T-U-B, Strindrid Section 

._ ., ~. 
Sections and Detciils 
Hanforcl Engineering Works Building 221-T-U-B, Striictwal Key 

I I Plan I 

*Reference drawings for T Plant can be fotind in SD-WM-EDL-001, TPlan! Essential nnd 
Sirpport Drawing List (Whitlock, 1999). All of the drawings listed in this document are 
applicable to the T Plant Canyon with the exception of the following: 

0 

14-2-826566, sheet 1 
0 

0 H-2-826586, sheet 1 

H-2-826548, sheets 1 - 2 
H-2-826549, sheets 1 - 2 
El-2-826550, sheets 1 - 6 
H-2-826551, sheets 1 - 2 

H-2-826574, sheets 1 - 22 

13-2-826588, sheet 1-3 
14-2-826592, sheet 1 

0 H-2-826593, sheets 1-2 
H-2-78265, sheet 1 
EI-2-82957, sheet 1 

0 H-2-88615, sheet 2 
H-2-818221, sheet 6 

8-1 

H-67 



HNF-7639, Rev.0 
HNF-6574 

9.0 REFERENCES 

Arnes, R. R., 2000, Criteria Document for  the Sludge Storage at T Plant SaJ2ty Assessment, 
HNF-6035, Fluor Hanford, Inc., Richland, Washington. 

ASME, 1995b, Boiler and Pressure Vessel Code, Section VIII, Division 1, American Society of 
Mechanical Engineers, New York, New York 

Baker, R. B., 2000, Observritions of K Basin Sliiclge Behavior in Relation to Sludge Contrriner 
Design andStorrige, HNF-6705, Revision 0, Fluor Manford, Inc., Richland, Washington. 

Bergsman, K. H., 1996, Spent Nuclear Fuel Dose Management Plan, WHC-SD-SNF-SP-010, 
Revision 0, Westinghouse Hanford Company, Richland, Washington. 

CSB Expert Panel, 1999, Conclusions ($Expert Panel on Analysis for  Eccentric MCO Drops at 
CSB September 15, 1999, Richlanrl, WA, Canister Storage Building, SNF Project, Fluor 
Hanford, Richland, Washington 

Dechter, S. J., 2000, K Bnsins Stnnda,ds/Reqtrirements Identificrition Dociiment, HNF-SD-SNF- 
RD-001, Revision 1, Westinghouse Hanford Company, Richland, Washington. 

DOE-RL, 2000, H q f u r d  Site Hoistin8 and Rigging Mc~niial, DOE-RL-92-36, Release 18, DOE- 
RL, Richland, Washington 

EPA, 1999, Hunfortl Site - 100 Area (USDOE) 100-KR-2 Operational Unit, EPA 541-R99-039, 
Environmental Protection Agency, Richland, Washington. 

Erickson, D. G., 2000, Preliminary Criticality S t d y f r  K Basin Sludge Containers kt T Plant, 
HNF-6435, Revision 0, Fluor Fcderal Services, Richland, Washington. 

Erpenbeck, E. G., 2000a, Seismic Evciluntion of the T Plant 221-T Buildingfor Interin? Sludge 
Storage o f K  Basins Slidge,  HNF-6033, Revision 0, Fluor Hanford, Inc., Richland, 
Washington. 

Erpenbeck, E. G., 2000b, Gas and Heat Generation Analysis of K Btrsin Sludgefor Storage at T 
Plant, HNF-6704, Revision 0, Fluor Hanford, Inc., Richland, Washington. 

Erpenbeck, E. G., 2000c, Srrircltrral Design Concepts for  Seismic Upgrades to the 221-TPool, 
HNF-7150, draft, Fluor Hanford, Inc., Richland, Washington. 

Harp, B. J.,  1997, T Plant Master Equipment List, HNF-SD-WM-EL-007, Revision 0 ,  Waste 
Management Hanford, Richland, Washington. 

Hill, B. R., 2000, Qircility Assurance Program Description, HNF-MP-599, Revision 4, Fluor 
Hanford, Inc., Richland, Washington. 

9- 1 

H-88 



HNF-7639, Rev.0 
HNF-6579 

Himes, D. A,,  2000, Preliminary Accideni Analysis for Siornge of K Basin Sludge in T P h i ,  
Fluor Hanford, Inc., Richland, Washington. 

Keene, 2000, Fire Hazards Analysis for T Plant Comp[ex, WHC-SD-CP-FHA-002, Revision 1, 
Fluor Hanford Company, Richland, Washington. 

Loscoe, P. G., 1999, Contracl No. DE-AC06-96RL13200 ~ K Basins Sliidge Classificniion, 
Letter 00-SFO-043, Department of Energy, Richland Operations Office, to R. D. Hanson, 
Fluor Daniel Hanford, Richland, Washington. 

Mertz, D. W., 2000, Fire Hcrzartls Analysis for K Basins Facilities ai the IOOK Area, SNF-SD- 
SNF-FHA-00 I ,  Rev. 1, DynCorp Tri-Cities Service, Inc., Richland, Washington. 

Mills, W. C., 1995, K-Basins Design Giridelines, WHC-SD-SNF-DGS-001, Rev. 0 ,  
Westinghouse Hanford Company, Richland, Washington 

NRC, 1984, Clmifccrtion ofConditions for CVcrste Shipnients Subject to Hydrogen Grrs 
Gencrrrtion, SSINS No. 6835, Information Notice 84-72, U S .  Nuclear Regulatory 
Commission, Washington, D.C. 

NRC, 2000, Packtzging cmtl Transportotion ofRadiocrciive Malerial, 10 CFR 7 1, U S .  Nuclear 
Regulatory Commission, Washington, D.C. 

Pearce, K. L., (TBI), Sliidge Technical Daln Book, HNF-SD-TI-015. Volume 2, Revision 0, 
Fluor IIanford, Richland, Washington. 

Pearce, K. L., and S. C. Klimper, 2000,105-K Basin Malerial Design Basis FeedDescription for 
Spent N~iclerir Friel Project Facililies, Volume 2, Sludge, HNF-SD-SNF-TI-009,' Rev. 2, 
Fluor Hanford Company, Richland, Washington. 

Peck, S. H., 2000, Criteria Document for the Safety Assessment of Sludge and Dehris Removal 
from K Bmins. SNF-6559, draft, Fluor I-Ianford, Inc., Richland, Washington. 

Peterson, C. A,,  2000, K Basin Sludge Heal and Gas Generation Scoping S i d j J ,  HNF-6250, 
Revision 0, Fluor Hanford, Richland, Washington. 

Precechtel, D. R., 2000, Fimclional Design Criteria for the K Bnsins S[lir/ge Lont/otrt Sy~slem - 
Projeci A. 13, HNF-SD-SNF-FDC-006, Revision 2, Fluor Hanford, Richland, Washington. 

Schultz, M. V., 2000, Htrzcirci Evnlimtion for Storage of Spent Nirclear Fuel Slirdge at ihe Solid 
Wmte  Trealrneni Fcrciliiy, HNF-6527, Revision 0 ,  Fluor Federal Services, Richland, 
Washington. 

Smith, R. J., 2000, Safety Analysis Reportfor Packuging (Onsite) Mirlli-Canister Overpack 
Cask, HNF-SD-TP-SARP-0 17, Revision 2, Waste Management Technical Services for Fluor 
Hanford, Richland, Washington 

9-2 

H-69 



HNF-7639, Rev.0 
HNF-6579 

Whitlock, R. W., 1999, T Plant Essential and Support Drawing List, HNF-SD-WM-EDL-001, 
Revision 4, Waste Management Federal Services of Hanford, Inc., Richland, Washington. 

Yanochko, R. M., 1999, Functions and Requiremenisfor the Transition Project. SNF-496 1, 
Revision 0, Fluor Daniel Hanford Company, Richland, Washington. 

York, M. F., 1999, FVnsie Mnnngemeni Hanford Si~ncinrds/Reqiiiremenis Identificniion 
Documeni, HNF-SD-MP-SRID-011, Rev 1, Waste Management Hanford, Richland, 
Washington. 

9-3 

H-70 



HNF-7639, Rev.0 
HNF-6579 

APPENDIX A 

T PLANT FACILITY DESCRIPTION 

"-71 



tlNI'-7639, Rev.0 
HNF-6579 

A.l  PHYSICAL DESCRIPTION OF 221-T 

The 221-T building is made of reinforced concrete, is 259 m long, 20.7 m wide, and 22.6 m high 
(850 ft by 68 ft by 74ft), and covers an area of 5,370 m2 (57,800 ft2). The building consists of 
the canyon, three galleries (operating, pipe, and electrical), one craneway, and a "head-end" 
facility. 

A.l.l 

The canyon service area consists of 37 cells and one railroad tunnel entranceiexit. 'The cells are 
grouped into 12.2-n1 (40-ft) sections arranged in a single row running the length of  the building. 
Each 12.2-111 (40-ft) section is numbered according to building section nuniber and consists of 
two cells, one designated right (R) and one left (L). In the past, the cells were numbered from 1 
to 40, starting in the North end of the building. This convention is now rarely used. All cells, 
except 2R, 5R, and the head-end cells, are 5.38 ni long, 3.96 m wide, and 8.53 m deep (17 ft 8 in.  
by 13 ft by 28 ft). Each left and right pair is separated from the neighboring cell pair by a 2.13- 
ni (7-ft) thick reinforced-concrete wall. All cell floors except 5R slope to one corner, where 
drains lead to a radioactive drain line running the length of the building. The radioactive drain 
linc empties into the 5-7 tank i n  cell 5R. The canyon deck is about 12.2 ni (40 ft) bclow a 0.91 
to 1.23-ni (3 to 4-ft) thick concrete roof. 

Shielding walls made of 2.74-m (9-ft) thick reinforced concrete separate the cells from the 
electrical and pipc galleries. The operating gallery is separated from the canyon deck by a 2.13- 
ni (7-ft) thick reinforced concrete wall. A 1.52-111 (5-ft) thick concretc wall that extends 2.74 ni 
(9 ft) above thc floor level protects the crane cab. Most of the cells are covered by four, 1.83-n1 
(6-ft) thick, reinforced-concrete blocks. Each block is stepped to eliminate a direct path for 
radiation shine. Cover blocks for cells 1 l R ,  13R, and 15R are 0.61 111 (2 ft) thick and are 
covered with a 0.95 cni (318 in.) thick stainless steel decontamination pad. Each cover block has 
a carbon stecl lifting bail to allow access into the cells. 

The railroad tunnel used for transporting equipment into and out of the canyon entcrs the plant at 
cell 2L (section 2). A 4.88-111 wide by 6.71-m high (16 ft by 22 ft) opening. covered by a niotor- 
driven rolling steel door, provides railroad canyon access from outside. 

A.1.2 T Plant  Pool 

Canyon Senrice Area (Canyon Deck and Railroad Tunnel),  

Cell 2R of Section 2 was designed as a pool. Small cracks in the pool cell have been scaled from 
the railroad tunnel side to prevent water lcakage and ensure seismic integrity. The pool is 3.96 m 
wide by 8.38 ni long by 8.53 ni deep (13 ft by 27 ft 6 in. by 28 ft) with a capacity of about 
189,000 L (50,000 gal). A catwalk only a few inches above the highest pool uater level allows 
access to the pool for sampling and maintenance. Two coverblocks extend from the east-end of 
the cell over the fuel assemblies. The west-end of the cell is left open to facilitate surveillance 
and maintenance of the pool water and fuel and to minimize stress on the cell \valls. The catwalk 
and other equipment associated with the fuel pool is located west of the coverblocks. 
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An ion-exchange column recirculating system is used for pool water purification. The resin 
column is made of 0.95-cm (3/8-in.) thick stainless steel and is enclosed behind 0.305 m (1 ft) 
thick concrete barriers to limit personnel exposure to 5 mrem/h above canyon background. 

A.1.3 Entry and Exit Doors 

Several entry and exit doors are located throughout the canyon area. The main canyon entry 
door is located in section 20. The rear canyon "R" doors arc normally used for emergency exit 
only, except for R-19, which is used for access to the laundry storage area and a canyon viewing 
room or "bubble" at section 13. Access to the bubble is made through the canyon or the outside 
R- 13 entrance. 

A.1.4 Crane 

T Plant has one electrically operated, overhead, traveling, bridge crane with an original capacity 
of 68.1 metric tons (75 tons). The capacity of this crane has since been downgraded to 40.8 
metric tons (45 tons). The crane moves parallel to the canyon, allowing easy access to the 
canyon deck area. The crane maintenance platform located in section 20 allows hands-on crane 
inspection and maintenance. 

The 40.8 metric-ton (45-ton) capacity canyon crane is operated by use of periscopes and a 
remote video camera from a crane cab that is shielded by a parapet and 10.2-cni (4-in.) thick lead 
walls. In addition, a remote video system is available. Other remote equipment includes a 9.08 
metric ton capacity hoist with a rotary hook that provides adaptability for handling, positioning, 
and maneuvering functions; a left and right 0.91 metric-ton (1 ton) capacity auxiliary hoist; an 
impact wrench; a clam bucket; and an auxiliary impact wrench. An additional 9.1 mctric-ton (IO 
ton) capacity crane is normally operated from the canyon deck by use o f a  suspended control box 
that hangs from the crane assembly. This cranc can also be operated from the crane cab on the 
crane bridge. 

A.1.5 Cells 

The standard canyon cells are normally covered by four, 1.83-m (6-ft) thick, concrete cover 
blocks. All lines that service the cells are encased in concrete and terminate in a row of 
connector flanges on  the cell wall 2.74 ni (9 ft) below canyon deck level. In sonie instances, 
process lines go directly through the wall to the adjacent cell in the same section. Because there 
are expansion joints between sections of the building, there arc no direct through-the-wall 
connections from section to section; however, all intra-cell liquid transfers are made through 
jumpers within the cells. Inter-section liquid transfers are made through an 2.44 ni wide by 3.20 
m deep (8 ft by 10 ft 6 in.) pipe trench that runs almost the entire length of  the canyon. The 
trench is covered by a series of 1.37 m (4 ft 6 in.) thick reinforced-concrete blocks that are 
stepped on the side to eliminate a path for radiation shine. All pipes in the trench are sloped to 
permit proper drainage. 

' 
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A.1.6 Exhaust Tunnel 

A 3.20-m (10 ft 6 in.) square concrete exhaust air tunnel nins parallel to the canyon and provides 
exhaust for the canyon cells. The tunnel exits the 221-T Building at section 3, 6.71 m (22 ft) 
below the deck level where i t  narrows to a 1.22 ni by 2.13 m (4 ft by 7 ft) duct. The 
underground duct then runs about 61 .O ni (200 ft) to the high-efficiency particulate air (HEPA) 
filter system that discharges to the 291-T stack exhaust system located just southeast o f  the 221- 
T Building. 

A.1.7 Electrical Gallery 

The electrical gallery is 232 ni long and 4.27 ni wide (760 ft by 14 ft). A corridor extends along 
the full length of the gallery and can be entered through nine stairwells. The electrical gallery 
contains the main electrical lines, motor control, and the electrical distribution centers for the 
building. The main steam lines and water lines also enter the building through this gallery. 

The electrical gallery also has most of the drain system lines converging from the piping and 
operations galleries. The drain lines vary in size from 5.08 to 10.2 cni (2 to 4 in.) diameter pipe 
and are constructed of stainless steel, black iron, and PVC piping. A drain-collection tank is also 
located in tlie electrical gallery. The collection tank, which is constructed of stainless steel, 
transfers collected liquids from the galleries to the Liquid Effluent Treatment Facility. 

A.1.8 Pipe Gallery 

The pipe gallery is 232 ni long and 4.27 ni wide (760 ft by 14 ft). It can be entered through nine 
stairwells. The pipe gallery contains most of the nonradioactive chemical, process, and utility 
piping. The pipe gallery is divided into four areas to meet requirements for present operations. 
Section 2 is the location of the main power supply for the ion-exchange column. Locker rooms 
and a shower room are located in sections 19 and 20. The laundry dock is located off section 20. 
A loading dock is located adjacent to the section 17 stairwell. 

All of tlie existing process and chemical piping i n  the pipe gallery is supported by the canyon 
wall. This piping is abandoned, isolated, and is awaiting removal and demolition. The piping 
runs the length of the gallery and varies i n  size from 2.54 cni to 20.3 cm (1 to 8 in.) diameter. 
The process and chemical piping was junipered from the pipe gallery to penetrations through the 
canyon wall. Most of the jumpers have been removed and the penetrations capped. The 
abandoned 20.3 cm (8 in.) steel raw water supply pipe still has some jumpers supported by the 
penetrations. The two main chemical supply lines (caustic and acid) are 5.08 cm (2 in.) diameter 
pipes with 2.54 c m  ( 1  in.) jumper connections. Both of these lines are stainless steel. Almost all 
of the canyon juniper penetrations are 2.54 and 5.08 cni (1 and 2 in.) diameter flanged 
connections. The raw waterjumper connections are 10.2 cm (4 in.) diameter flanged 
connections. I n  addition, most of tlie control panel jumpers have been removed and capped at 
the canyon penetrations. 
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A.1.9 Operating Gallery 

The operating gallery is approximately 232 m long and 4.27 m wide (760 fi by 14 ft). Nine 
stairwells provide access into the operating gallery. This gallery is the control center for remote 
operation of the canyon equipment. The pool control panel is located in section 3. Various 
control boards are located in sections 5 through 15; however, only the control panels in sections 
5, 1 I ,  and 15 are in use. 

Sections 16 through 19 contain offices. The office adjacent to section 19 contains panel controls 
for canyon air and lights. The canyon entry area and emergency decontamination shower are 
located in section 20. 

A.l.10 Stainvells 

The 221-T Building stairwells allow access to a 232 ni long 3.35 ni wide (760 ft by 1 1  ft) 
craneway. The craneway is a radiation area. Only the stairwells in sections1 1 and I 3  are used 
for access into the craneway from the 221-T Building. The doors at the other s t a i r ~ t l l  entrances 
on the third floor are locked to prevent unauthorized entry, but can be used for emergency exit. 

A.2 HEATING, VENTILATION, AND AIR CONDITIONING 

There arc two separate ventilation systems for the 22 I-T Building: ( 1 )  the canyon supply and 
exhaust system and (2) the supply and exhaust system for the galleries. The 221-T Building 
galleries are maintained slightly below atmospheric pressure while the 22 I-T Building canyon 
area is maintained at a greater negative pressure. 

Supply air can be provided by two units that force air into a common sup ly plenum; however, 
this system is currently out-of-service. The supply fans, rated at 18.88 m /sec (40,000 ft’/min) 
each, draw outside air in through louvered roof openings in the 221-TA Building. The air passes 
through air filters and an evaporative cooler before being delivered to the supply plenum. 

Each of the two 22 I-TA Building supply fans have manual dampers that can be adjusted to 
regulate flow. There are also eight supply units distributed along the craneway that are capable 
of supplying 12.06 m3/sec (25,500 ft3/min) of additional air. The eight units are currcntly not in 
servicc and are blanked off. 

Y 

The supply air is exhausted through the 291-T exhaust system through the 61.0 ni (200 ft) high 
291-T-1 stack. 

The roof exhaust system is abandoned in place has been capped off. 

The 291-T Building exhaust system consists of two fans in series (9.44 m3/sec [20,000 ft3/min] 
each) and a single fan (1 8 ni3/sec [40,000 ft3/min]) in parallel that pull canyon air past the cell 
cover blocks down into the cells and pipe trench. The two fans in series may be operational 
separately or together. The single fan may be operated when the other fans are off. The air then 
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travels from each cell or section of the pipe trench through 25.4 cm (10 in,) diameter ceramic 
ducts into a 3.20 m (10 ft 6 in.) square exhaust tunnel that runs the length of the 221-T Building 
canyon. The exhaust air exits the 221-T Building at section 3 through a 1.22 m wide by 2.13 m 
high (4 ft by 7 ft) concrete duct that runs 44.2m (145 ft) to a 130 kW electrical duct heater. The 
air is then pulled through four parallel pre-filter housings and four walk-in two-stage HEPA filter 
housings. 

The four parallel channels for these above-ground, insulated filter housings are rated at 4.72 
m3/sec (10,000 ft3/min) each, with individual dampers for each channel. The four channels are 
recombined into a common 142 cni (56 in.) diameter steel duct and connected to the exhaust 
fans. The HEPA filter housings are designed to test filter integrity by aerosol testing of each 
filter stage individually and in combination. The pressure drop across each HEPA filter stage 
and the pre-filter are indicated by gauges on the filter housings. A local alarm panel provides 
both an audible and visual alarm upon a high differential pressure across any of the filter stages 
or when the duct heater is unable to maintain the set point temperature differential across the 
filter hank. The stack is sampled and monitored continuously for betdganima. 

Canyon pressure during operation ranges from -0.381 to -1.27 cni w.g. (-0.15 to -0.5 in. w.g.). 
Pressure switches interlock the supply fans so they cannot run unless the canyon air pressure is 
negative. A control panel allows sclection of either supply fan. 

A.3 UTILITIES 

Water and electrical utilities are supplied to T Plant from outside sources. Compressed air, 
should it be required, is supplied from the 221-T Building. 

A.3.1 W a t e r  

Only raw water and sanitary water are used at the T Plant Complex. Raw water is treated to 
remove mud and debris before i t  is pumped from the 282-W reservoir. It is used at the T Plant 
Complex primarily for decontamination purposes and as a cooling medium. An 25.4 cm (10 in.) 
diameter water line enters the 221-T Building at 690 kPa (100 Ib/in2 [gauge]) at section 20 in the 
electrical gallery. The line then reduces to two 7.62 cm (3 in.) diameter lines. One line runs into 
the electrical gallery to supply water to the 221-T and 271-T Buildings. The other line enters the 
221-T Building canyon at section 20 in the operating gallery. The control of this water line is 
maintained by diaphragm-operated valves operated by air switches on the panel in room 218, the 
221-T Building operating gallery. Raw water lines are properly trapped to prevent backflow. 

Sanitary water at 690 kPa (100 Ib/in2 [gauge]) enters the T Plant electrical gallery at section 20 
where it is then routed throughout the operating gallery for use in the 221-T, 271-T, and 2706-T 
Buildings. This water is safe for human consumption and is used in lunchrooms, toilets, 
showers, and fire hydrants. Sanitary water lines that run through radiation areas are properly 
trapped to prevent any backflow from the radiation area into the sanitary water system. 
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A.3.2 Electrical 

Electrical power is furnished to the T Plant Complex by two normal incoming power lines, 
E8-L2 and E8-L7. These lines feed 2,400 V to the switch gear equipment in the 221-T Building 
electrical gallery. From the 2,400-V switch gears, E8-L2 and E8-L7 power is fed to several 
2,400-V motors, to 2,400-V/480-V transformers for power, and to 2,400-VA 20-240-V 
transformers for lighting. The 480-V power from the transformers is distributed to cubicles in 
the electrical gallery where switch gear and distribution circuits for individual pieces of  
equipment are located. The lower voltage transformers feed lighting circuits and various small 
loads. 

I f  a power failure occurs on either of the normal lines, E-L2 or E-L7, most loads can be switched 
to the other normal line. An auxiliary power line to T Plant is provided in the event that both 
normal electrical power supply lines fail. Auxiliary power is furnished by a 2,400-V, three- 
phase line, E8-LI from substation 252-W. 

If all power external to T Plant fails, 12-V emergency lamps are available to provide emergency 
lighting in various locations throughout the 221 -T Building galleries, stairwells, and canyon, and 
in the 271-T Building stairwells. 
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